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/ FOREWORD ' o ,
Physicyg, a dlSCl li E at the heart of our last major -
technologich 1 revolutlonq yields a quotatlon that is highly
appropr1at¢ to the plnsen ‘work:
/
When you can measure v ¢ you are speaking
about, and express it in numbers, you know
/[ something about it; but when you cannot
/ measure it, when you cannot express it in
/ numbers, your knowledge is of a meager and
/ unsatisfactory kind: 1t may be the beglnnlna
/ of knowledge, but you have scarcely,. in your
/ thoughts., advanced to the stage of.science.,
/ ; " -z William Thomson, Lord Kelvin
/ : ~%(1824-1907) Englisb Physicist

Notions of yet another major revolution/ one that will
b*lng -about a "post-industrial" society, haye been in the air
gor some time now. Yet, few steps toward the measurement of:
his revolution's most important element --/ information ‘
‘activities -- were taken until Dr. Porat bg¢gan the investigation
that is reported in these volumes. We might say, then, that
this study, truly a seminal one, pushes our knowledge of an
information economy ¢loser to "the stage ¢f science."

This report proposes a conceptual framework for
defining the information activities of an advanced economy,
and prescribes an objective way to gquantify them. Without
such definition and measurement, I cannot imagine how we can
formulate sound policy for an information society. The fact
that so many information policy 1issues are pressing upon us

.'adds to the pertlnence of thq research.

It may strike. some as odd that the Oftl"e of Telecom—
municatlons, an organlzatlon,concerned principally with

‘telecommunications technologg, would offer a report dealing

with the whole range of information activities. The explanatlon
lies in the need to v1ew1telacommun1catlons in the larger .
context of its effects on other aspects of society. Satellite.
networks, for example, can bQ an instrument f ,r regional \
economic development. Retaifl terminals can perform banking |
functions. And electronic dommunications is steadily '
d;mlnlshlng the volume of traditional postal delivery. Thus,
it is essential to appreCLate how ‘issues internal to
telecommunications influence other kinds of information
actiVities. ' Conversely, ways of achieving broader policy
objectives might well produce decisions affecting telecommunicax
tions services. I have in mind such goals as the provision of
egual access to high-quality health care or the expansion of :
continuing education, both of which obviougly can be facilitated’
by the electronic media. To the extent that telecommunications
and its sister technology, computers, are at the core of the
infrastructure of the information society, their relationships
with the larger society are every bit as important as their
internal problems. ' .
(iii)
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The concepts and methods described in these volumeq
have begun to attract wide national and international notice.
They are ‘cited by officials of the Conqress, the Executive
‘Branch, and the regulatory agencies. They. are being studied
by international organizations. Yet, in spite of all the
acknowledgments, this study constitutes only a p01nt of
departure toward a more complete understanding of the

information society. We must devise and test alternative
representations of the information economy against this one.
We still have to settle on the best model, achieve
comparabiliity among models in other countries, produce
trend data, and construct the methods for predicting
consequences of alternative pqllcy decisions.

I am confident that this additional work will be taken
up by others. Moreover, I believe that their efforts will
sharpen these concept into a new tool, a tool of great
value because of its clear relevance to the course of our
world s complex societies.

[~

John M. Richardson
Director

- (iv)



INTRODUCTORY NOTE =~ ./

" Science, commerce and technology are 1ntxtr1cablv

interconnected in American society. ‘It is therefore

fitting that this effort to clarify one aspect of their

"impact was a joint project of the National Science

Foundatlon and the Department of Commerce./ The National
Science Foundation provided the funds. needed to undertake
the project, the Department of Commerce tﬂe institutional
setting in which to conduct it. The bond/was cemented
through a common concern with telecommunlcatlons
technologies and policies. - L

‘We were particularly motivated by the prospect of
increasing the substance surrounding fascinating concepts
about the changing nature of American society The
evident acceleration 'in invention and appllcatlon of
information technologles and the social and economic
change which accompanies this development, 1s directly
relevant to a wide range of policy concerns.

:

The findings of this research are provocatlve and
concise. We trust that they will stlmurafe and illumirate
pubrlc discussion. ' The :report describes some of the ways
in which the findings have been applied thus far.n Yet it
15 clear that this work is an incremental contribution and
that much rdmains to be accomplished. Work has- begun in the
U.S. and abroad to extend the data base developed in the
project. I extend an invitation to readers to contribute
their reactions to the report and. their ideas on furthér

- research.
v

/ Charles N. Brownstein

' Program Manager
Telecommunications Policy
Research Program
National Science’Foundation,

7

1977.
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PLON ECONOMY Report Serics totals nine volumes, cach of which has

its own subtitle. )

77-12(1) --

T7-12(2) -~

77-12(3) --

77-12(4) --

B . H
! oL
THE INFORMATION BECONCHY: Definition and Measurcement -- Dr. Marc

Uri Yorac -- 205 1IN

- . '

This: velume contains jthe cxcou~ive sumaary and the major findings
of tie study. 7Tt -dafiitvees information activity and includes a formuil
set-of National tnCQQQ.an Product Accounts for the primary and
secondary information sectors, with input-output matrices for both
ol these sectors. IW addition, it specifies the informatien-~related
occupations of both -the primary and secondary information sectors;

this includes a consideration of private and public bureaucracices.
I'inally, it presents jlists of information policy isgues pertaining to”
industry, government, <nd the home and makes twe recommendations is to
hiow the Federal qoveﬂnment might mect the public policy issues posed
by the cxpancion of dd? information activity.

o

THE INFORMATICN ECCIOMY: Sources and Mothods for Measuring the Primary
fnformation Sccteor (Dotailed Industry Reports) -- Dr. Marc Uri Porat --
188 op. :

This volume presonts repoarts of the 25 major industries that compose
th: primary information sector. The volume'ss classification schoem

is based on the Bureau of Economic Analysis Input-Qutput Matrix. Kach
industry is discussed in grcat dotail. The discussions include the
reasoning behind considering the industry as part of the primary
information sector, a breakdown of the subordinate industries that
compose the larger industrial category, a narrative of the informational
aspects of the industry, and a report of the final demard and value-
added _components. The service, manufacturing, and construction sectors
of the ecconomy are considered. i

x Kk Kk k * k

We call to the reader's attention that the most critical part of th~
entire report series is to be found in the first two volumes. The
remaining volumes are essentially supplements to and extensions of
volumes 1 and 2. ’

THE INFORMATION ECOMOMY: The Interindustry Transac ions Matrices (1967)
-- Dr. Marc Uri Porat, with the assistance of Michacl R.  Rubin -~ 58 pp.

volume 3 consists of input-output tables showing transactions in the
1967 economy. One table shows a breakout of 108 industries, another

of 190 industries. e

THE iNEORMATIOH_ECONOHY¢~Tﬁé'Tec?nology Matrices (1967) -- Dr. Marc
Uri Porat, witih the assistance of Michael R. Rubin -- 117 pp.

volume 4 includes A-coefficient matrices for the 1967 cconomy at
both the 108 and 130 levels of detail. 4 "

(vi)



77-12(5)

77-12(G)

"77-12(7)

77-12(8)

77~-12(9)

-~ THE INFORMATION ECONOMY: The “Total Effect" Matrices (1567) -

Volumes 3 through 5 contain backup 'information to Chapter:s 6

Dr. Marc Uri Porat, with the assistance of Michael R. Rﬁbin -
117 pp. . ) . /
. i/
/
This volume contains the 1967 Inverse Matrices with detail at
both the 108 and 190 industry levels. . /
. /’

and 10 of Volume 1.

“THE INFORMATION ECONOMY: The Labor Income by Induuﬁry Matrlx of

Employee Compensation (1967) -- Dr. Marc Uri PoraL with the
assistance of Michael R, RPubin -- 100 pp. /

/
/

. . /
Volume 6 consists of a table of 42?2 occupaivions Pnd 168 industries

showing the wages paid by each industry to each joccupation in 1967.
. : /

THE INFORMATION ECONOMY: The Labar Income by Industry Matrix of

Employee Compensation (197O)V-- Dr. Marc Uri Pbrat, with the

assistance of Michael R. Rubin -- 91 pp.

Volume 7 consists of a table of 422 occupatigns and 108 industries
showing the wages paid by each industry to each occupation in 1970,

Volumes 6 and 7 contain backup information %o'chapter 7 of
volume 1. ' 0

THE INFORNATION ECONOMY: National Income, Workforce, and input-
Output Accounts -~ Dr. Marc Uri Porat, w%th the assistance of
Michael R. Rubin -- 91 pp. ] @

: /

This volume contains backup material: to/Chapters 4 and 9 of
Volume 1. It consists of a number of tableg, including those
that show trends in the labor force over time and National

Income Accounts information. j

THE INFORMATION ECONOMY: User's Guide’to the Complete Database --
{ichael R. Rubin -- 71 pp. /
This volume is a user's guide to the computer model thch
describes the information elements of the economy 'in the bench-
mark yecar 1967. The database is available on magnetic tape
through the National Technical Information Service, Springfield,
Virginia, Accession No. PB-264 172, titled "The Information
Economy. " ‘ ‘
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CHAPTER ONE

EXECUTIVE SUMMARY

2

We began this study with two major goals in mind: to definc
and measure an "information activity" in the U.S. economy: & 1
to examine the structure of the informationactivity with
respect to the rest of the economy. A third goal, not a

part ‘of the original study but which developed as interest

in the project grew, was to discuss.the implications of our
findings: what it means for the U.S. to evolve from an economy
that is bastd primarily in manufacturing and industry to one
that is based primarily in knowledge, communication and
information. )

This summary chapter is organized into five brief sections:
LT .
1. The qgestidn, where we state the problem and
.develop the definitions-used in the study.

2. The methdd['where we use the,Nationéi{InQome and
- Product Accounts and the input-output tables of
the U.S. economy to solve our measurement "psuzzle."

3. The findings, where we see that 46% of the Gross
National Product ‘is bound up.with .the information:
activity; ‘and where we discover that nearly half
the labor force holds some/sort of an "informational™
job, earning 53% of labor income.

9

4. The implications, where weé¢ focus on the "horizontal"
impacts of new information technologies across the
major sectors of the economy, resulting in numerous
"information policy" issues; and where we suggest
that the Execufive loci of responsibility are
_numerous and disparate. '

- 5. The recommendations, where we argue that the Federal Y
government should adopt a more horjizontal view of
information policy, coordinating issues that cross
traditional industry and Departmental lines; and
where we consider whether to continue monitoring the
information sector in the Natignpal Income and Product

R Accounts. : s

1. The Question

Fritz Machlup first attempted to measure the share of the U.S.
GNP ‘connected with knowledge as opposed to other kinds of
activities.l 1If we are to make bold statements about the U.S.
as a "post-industrial society" or an "information economy,"
then it is incumbent upon us to provide at ‘least that summary

. B . - > i - ; PP B
statistic. The question: W¥has share of cur nmalional welioh
ariginates with the production, progessing and dictrilu!ion

Cof information zoods and servoizcc? Or, what is the extent i
N v I r

- B
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- the information activity, (as oppused toEagriculture, serVicesﬁ

or industry), as a portion of the.total U.S. economic.activity?

[ .
;
.

~An economy can be separated into two domalné»e,mhe first is

‘involved in the transformation -ef"matter and energy from one/ L

form into another. “he second is 1nvolved in transforming /‘
information fron one pattern into another. *4he two domains/
‘are linked and inseparable. Manipulation of matter and energy s
‘would be impossible without a sizable input of knowledge, !
planning, coordination, and control information. And the /
production, processing, and distribuwtion of information would
be 1mposs1ble w1thout a sizable input of matter and energy.
The ‘systematic marriage of these two domains is absolute.

The question ig the relative contrlbutlon of each partner in
produclng ecoﬁomlc wealth !
Information is not a homogeneous gcod or’ serivice such as m11k
or iron ore. It is a collection or a pundle of many hetero-
geneous goods and services that together comprise an activit
in the U.S. economy " For example, the informational require-
‘ments’ of organizing a f1$m include such dlverse act1v1t1es

as research and development, managerial dec1s1on maklng,
wrltlng letters, filing invoices, data process1ng, telephone
communication, and producing a host of memos” forms,/ reports,
~and control mechanisms. : | o

, /.
Our first burden is to offer a definition of an "1nformatlon
act1v1ty" that is 1ntu1t1vely reasonable, makes economlc sense,
.and is megasurable. : /
. We offer the following: Information ié data that have been
organzzed and communicated. The informatiorn abtivity ineludes
all the resources consumed irn producing, proceSsing and
distributing jnformatzon goods and services. i .
To organize data into information, one needs tQ superimpose
order: a system of logic, a system of thought, a system of
measurement, a system of communication. To communicate these
organized data, one requires three elements: a,communlcatorh
a channel of communication, and a receiver. The operational
definition of information used in this study goes beyond the
narrow définition offered above, encompassing'all the workers,
machinery, goods and services that are employed in processing,
manipulating or transmftting information. The telephone, the
computer, the printing press, the calculator, thé manager,
the secretary and the programmer -- these are all essential
members of the information activity. It would be almost
impossible to handle information without resorting to these
resources.

.‘ ] f -~

A-Wide variety of Lnformatzon capital resources are used to

<

deliver the infermational requirements of one firm: typewrlters,

calculators, copiers, terminals, computers, telephones and
switci.boards. And depending on the size of the firm, there
could be a massive array of high -technology information goods

~
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such a$ microwave antennae, satellite dishes and facsimile
machinés. ¢(n the labor side, the firm has to employ tue

_services of many different types of <nformation workers,

who together satisfy the firm's informationpal requirements.
We fing the research scientist, engineer, designer, draftsman,
manager, secretary, clerk, accountant, lawyer, advertising
manager, communications officer, persoanel director -- all
essentially paid to create knowledge, communicate ideas,
process information -- in one way or another transform
symbols from one form to another. The information workers:
and the information capital are housed in "information
buildings": office buildings, schools and other structures
where the primary activity is to manipulate information.
They also consume a wide variety of ‘information goods and
servicee, such as telecommunications, business consulting,
legal advice, paper and office supplies.

—"We have offered an inductive defini*ion of what is to be

kN

included as information capital. It is also operational.

We can now select.at a very fine level of detail from

amongst the many- hundreds of machines and instruments that.
correspond to-this broad definition of "information capital.”
Most goods are not ambiguous. A tractor is obviously a member
.0of the food-activity, and a seismograph is a member of the
‘information activity. _The few capital goods that are. ambiguous
were usually eliminated from the definition so that errors are
_overly restrictive rather than overly inclusive.

The definition for information labor is symmetrical to
information capital. We looked at each of the 422 occupations
that are reported by the U.S. Census and the Bureau of Labor
*Statistics .and asked the following question: Does this
worker's income originate primarily in the manipulation of
symbols .and .information? Clearly, all human endeavor contains
some component of information processing. Without information
processing, all cognitive functions would cease and there
would be no human activity., But that definition is operationally
useless. We are not saying that information workers deal
exclusively in information and other kinds of workers never

" deal in information. Rather, we assert that certain occupations

are primarily engaged in the manipulation of symbols, either at
a high intellectual content (such as the production of new
knowledge) or at a more routine level (such as feeding computer

. cards into a card reader). Aand for other occupations, such as
in personal service or manufacturing, information handling .
appears only, in an ancillary fashion. It is a distinction of
degree, not of kKind. Using this test, we divided the 422
occupations into two major groups:-- 1information and noninforma-
tion. The information group was ﬁurther‘subdivided'into

approximately 30 smaller groups, as reported in Chapter 7.

Having arrived at a working definition of infdrmation -- one
that could be translated from concept to measurement ;= we
then turned our attention to the producers and consumers of .

o
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information in a market sense. Who produces information
goods and services? Who consumes them? And, more
importantly, can we determine what portion of the Gross
National Product is bound.up with the, provision of the
information activity? : :

. .
We approach this problem by casting information in a
market and a nonmarket context. 'The former refers to
any information good or service which is exchanged across
a recognizable marketplace. The supply side (firms and
industries) is described; the demand side (other firms,
households:,, governments, and exports) is described; and
the good or service has a known market price.
The "primary informition sector" ineludes those fisms whith
suprply tne dwndle of information goods and services exdhaniad
in a markst contexr. In 1967, 25% of GNP originated in the
primary information séctor.

In addition to the primary information sector,we know that
a tremendous volume of information is produced and consumed
within firms and governments and never transacted across
recogniz able markets. We argue that every noninformation
firm supports . sizable collection of "quasi-firms" whose
job is to provide basic information services: R&D, data
processing, telecommunication, typing, management,
accounting and so on. The cost of these information
services is embedded in the market price of the firm's :

primary output. Ihe "sccondary information sector” includes

P S . . - . Y .
all the "information sevruices produced for internal consumption
Sy advernment and noninformation firms.- In this sense, the

"production of information services is ancillary or "secondary"
to the production of a noninformation good. For example, a
portion of an automobile's market price pays for the R&D,
management ahd advertising services necessary to bring the
product to market. The "value" of the secondary information
services is meastred by imputing a shadow price as if these
services were bought from the primary information sector.

The secondary informatid% sector is intuitively analagous to
the private and. public bureaucracies, or Galbraith's
"technocracy". The sector is the repository of the planning,
decision-making and c¢ontrol apparatus in the economy. As we
shall argue,' planning is a major feature of an information
economy. We shall provide a price tag for: these activities
by industry, summing to 21% of GNP in 1967.

We now have the basic definitional framework used throughout
this study. We defined what we mean by information generally.
We saw exampies of information capital and information labor.
and we divided the information. activity into two major sorts:
one in the primary information sector where information is
exchanged as a commodity, and one in the secondary information
sector where information is embedded in some other good or
service and not explicitly exchanged.5 The next phase is
measurement. R E

LS



2. The Method : o

Information activities are scattered throughout the National
Income and ¥Product Accounts and our economic censuses. Our
job is to extract the many tiny pieces, often buried and lost,
to form a coherent picture of an- information economy.

We treat the problem as a two-part puzzle. The first part
is building the primary information sector; the second part
is finding a way to measure the value of the secondary
information services

Constructing- the Primary Information Sector

A major goal of this study is to build a set of accounts for.
the primary information sector that are completely consistent
with the National Income & Product Accounts. By relying
.completely on the Bureau of Economic Analysis (BEA) conventions
and definitions, we have built. a- set of accounts (in Chapter 4)
that can be directly compared w1th the other sectors in the
ecornomy.

The actual tidsk of constructing the primary information sector

is relatively straightforward. Each candidate industry is

. decomposed at the finest level available from the census

{7-digit SIC). Certain industries, such as computers and
telecommunications, offer no problem and can be "lifted'

intact from the manufacturing or service sector, Others,

such as. finance and real estate, offer considerable dlfflcultles,
end must be examined more closely. The techniques for that
axamination vary with industry, and are reported fully in
Volume 2. : : ' .

l'ata on the components of .final demand (personal consumption, -
grnss capital formation, government expenditures, net exports)
and value added (employee compensation, profits, depreciation, and
indircct business taxes) are gathered using the BEML input-

sutput worktape.® After the irdustry microddta are assembied

and "clezned," thev arec achewatea into a formal set of

natiomal aCeovnfq

Constructinc the  Sccondary Information ‘Sector

he secondary sector is. somewhat wmore complicated.!” How
dnes one measure the value of an'information service that
is never qol-J across an established market? To simplify
che explanat:icn. (found in Chapter 9), we argae that the
‘value <f the service is.composed of the labor and capital
resources consumed in producing the serv.ce. XA jusiness
letter reguires information workers -- to write type,
correct, file, and mail. It also requires infc -mation
goods ~-- a dictaphone, typewriter, photocopier nd Zile
cahinet. . ‘ )

s vl
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And the entire activity is housed in "information buildings”
-- offices -- as a form of inforxgation capital. Hence, in
a strict national accounting sense, the value. added in the
secondary information sector is compoesed of two measurable
inputs: ' : - '
(i) the emplovee compensaﬁion of information workers
emploved by noninformation industries, and
(ii) the depreciation taken on information capital
goods purchased by noninformation industries.

Having devised a strategy for solving our puzzle, we begin
to assemble the many pieces. First, we use a Bureau of
Labor Statistics (BLS) matrix that shows the detailed’
occupational structure of all U.S. industries. We convert
the matrix to show employee compensation (discussed in
Chapter 7), rather than the number of workers. That task
enables us to measure, by industry, the 'wag2 bill of the
information workers employed by noninformation industries.

Second, we use a BEA matrix that shows the detailed capital
flows of all U.S. industries. By making some simplifying
assumptions, we are able to measure the depreciation taken’ _
on information capital goods used by noninformation industries.

Together, these two data baSes provide the minute pieces .
for the puzzle. By ajgrggating the pieces following national
income acccunting rules, we can build a set of accounts for
the secondary information sector, as shown in Chapter 9.

We. also built an input-output (I-0): model showing the structure

of the two informatdion sectors. The I-0 model provides us
with a rich data base regarding interindustry flows of~
information goods and sérvices. Several applications of I-O

analysis appear in Chapters 6 and 10.

3. The Findings

e

Table 1.1 summarizes the major findings regarding the share

of GNP originating in the primary and secondary information
sectors. National wealth (GNP) can be‘'measured in two ways.
"Final Damand," or the product side of the account, includes
all the purchases of households, governments and ‘foreigners.
It also includes the nation's investment in machinery and
buildings: The thousand$é of goods and services included in
the primary information sector accounted for 21.9% of final
demand (GNP} in 1967. 1In addition, the sales of the secondary
information sector to final demand accounted for 3.4% of GNP.

But final demand is not an accurate reasure of economic wealth.
It only counts the revenues from final sales and eliminates ¢
‘ntermcdiate demand. Hence, a group of industries which sell
nostly to intermediate demand (other firme) captures’a smaller
share of GNP than a group which sells exclusively to final
demand. ’ -
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TABLE 1.1: THE STRUCTURE OF THE INFORMATION ECO}

PRODUCERS

* Primary
Information
Sector

Secondary
Information
Sector

Noninformation
Sector

VALUE
ADDED

¥ of GNP

INTERMEDIATE CONSUMERS

[
¢ /

ok (1967) (4illions of §)

FINAL DEMAND

Primary Secondary Noninformatfon
] " L
569,754 §78,917 0 $174;505
o 6| 221,18 27,440
‘ o

59,5% o 91,508 | | 559,362
- | OGP
199, 642 167,806 | 427,920 §795,388:

25.18 51.8% ‘

2113

5GP

21.9%

3.4 h

.68 -

5
s
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The value added side of the accounts is a mcre accurate
representation of wealth, as’it is not biased by the®
peculiarities of who purchased the good.

. A

T , . A . .

1- 1967, 25.1% of value addet originated in the primary
information sector. In ¢'dition, 21.1% of value added

‘originated with the provision of secondary information

Al

services. The two pieces are conceptually- and empirically
distinct: they. are also additive. The Fetal Tafornation

s : T e B T S i eyele v . ;
‘o, N mras ! ‘«/Ll.i Roymerest braueaetions,
RN L R U N P
EEE SN ! T [ [FIR I TEL L ST,

The composition of the workforce is also a basic indicator: ;
of our economic development. Between 1860 and 1205, the :
agricultural workers dominated the labor force, ftollowed i
by industry,. services and information. Between 1905 and

1955, the industry sector tock the lead. But by 1953, the “
information sector became predominant, rising from a low

of 15% of the workforce in 1910 to over 40% in 1970.

Information workers earned over 53% of all labor income in o
1967 (see Chapter 7). ) ' . f

ot findings motivate the argument that the U.S.
crged as an information-based economy. -

4.- The ‘mplications 2 ' -

Ir. the last Chapter, after our excursion through the
information sectors is ended, we trace some of the effects
of information technology on the overall economy. 1In a
rudimentary fashion, we begin to define the elements of
"information policy." : ST, :

The ‘major implication is that' as information technologies
"invade" various sectors of tlie economy, old arrangements -
may come 'into conflict with the new. Applications of the
new technoiogies may raise either economic issues or value
conflicts that previously lay dormant. The seeds of
tomorrow's opportunities and difficulties are sown toaay.
and therein liés the presumption that information policy
should adort a prospective look at future application= of !
information technology. .

sketched in Figure 1.1. It will be expanded further in
Chapter 11l. '

. . i
The framewo.k for understanding information policy is i
!
|

»

A major distinction is drawn between the "vertical"
attention given to issues within the telecommunications
and computer world, and the "horizontal" effects of the
technolcgy on the overall economy. This perspective is
important, given that polity attention is today almost
exclusively directed at.the vertical issues.
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FIGURE 1.1: THE INFORMATTON POLICY FRAMEWORK

"Verrical' Decisions ) "Horlzonzal" Imnacts

e Raest of the “conowv
Apnlicaticons cuanformaticn policy iosug
Informaticn . E P c

Technolegy -

Policy . i
{e.g., computers market pressures

and At '
telecommunications |- : "L
infr

QSLILCCJ-U)V

! Loci of Federal
; Responsibility 'J
i

Polizical nediation

But as new applications are found for information technology,
the horizontal impacts march to the forefront of the policy
conflict. We already hear the opening drumrolls of
(herizontal) conflict from those industries whose technical
characteristics are 1nexorabl) converging, and whose economic
stakes are "looSening in the shifting sand. I cite the edgy
and uncomfortable feeling in the U.S. Postal Service as
electronic mail approarhes, I cite also the polite realign-
ments in the finance “ndustry as electronic funds transfer .
systems threaten .to e“tlngulsh certain distirctions between
commercial banks and S&L's, between a branch office and a
point-of-sale terminal. ) . : " -

Some policy issues are more closely akin to social rather

than economic concerns, to queqtlons of value. . I cite the

fortunate public outcry against the universal Personal
Identificatign Number; I cite also the populist concern r
with unequal distribution“of (or access to) information

‘

resources. R

In the final Chapter, we list dozens of potential policy
issues born: nf new information technology applications.

We also tie, wherever possible, the policy problem to the
exacutive agency which serves as a locus of responsibility.
An immediate observation is that there exists neo ccherent
locus of executive responsibility. Hence, prospect.ve
attention to information policy matters is applied tnevenly
and without broad interdepartmental guidance.
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To close the information policy loop, we observe that some
of the policy solutions may generate pressure on the keepers
of the infrastructure... That is, the horizontal impacts of
information technoiogy may generate problems that, after N
political mediation, return to the doorstep of the vertical
decision-makers. For example, a USPS decision to implement
an extensive electronic mail system may impose design
criteria that run afoul of plans for an extensive EFT .,
network. The FCC commissioners, as chief representatives

- of the vertical axis, may find themselves in the odd position

of setting de factopostal service or banking policy. What
the FCC permits or denies the owners of the information
infrastructure ultimately expands or restricts the options
of "horizontal" users.

Conversely, bankers and Postal Commissioners may discover,

to their chagrin (or delight) that de facto policy has been

set for them because of the shape of the infrastructure.

Relative costs of using alternative configurations of

information technology can preclude or encourage certain
applications. This is the two-way street between the :

vertical and horizontal communities. ' -

We may find that issues are resolved through the discipline
of the marketplace. Competitive pressures. both national
and international, may moot governmental intervention and
achieve solution without direct regulation. But where the
market alone cannot achieve efficiency or equity, information
policy issues may continue to rattle unceremonionsly. in the
corridors of the Executive agencies. Coordination and
consultation incréase the likelihood of achieving market
solutions. 1In this spirit, we hold that one sign of a
successful information policv is that direct government
intervention is replaced by prospective problem-solving.

5. The Recommendations -

Two major recommendations flow from this study, one.regarding
the formulation and implementation of information policy, the
other regarding thn» merit of institutionalizing the information

‘sectors in the national accounts. Both are discussed in
. 8

Chapter 1ll.

"Recommendation..1:

In response to emerging honizontal information policy
issues, the Emecu;ive Branch should establish an ‘
appropriate organization to ecoordinate interdepartmental
policy fermulation. : :

The need for a Federal information policy office stems from
+hree sources: (i) from the unresolvéd economic or social
conflicts arising from new applications of information

_technology; (ii) from the absence of clearly articulated

e o) . Sy



-11-

goals and objectives in the Executive; and (iii) from the
lack of interdepartmental coordination of those Federal
agencies that nold statutory authority for resolv1ng the
conflicts.,

Such a' response might take the form of an Office in the .
EOP (e.g., in OTP or OMB) whose charge is to develop a
process of interdepartmental consultation and coordination.
This process should include the relevant Departments, with
input froua private sector interests, public interest groups,
and disinterested parties. .

The incentive to participate in such a forum is tied to the
budget process. The proximity of the Office to the EOP
serves to facilitate budget approval of those mission
programs ‘which are involved in information policy. 1In effect,
this Office "represents" the missich-oriented agencies'
programe tc OMB. In Chapter 11, we explore the idea in
greater detail. .

Recommaondation U:

The Bureau o) Feononmie dnalysis (BEA) should be
requepgted to revi2w the usefulness o
tor ac

ol eonstructing
pe ermanant informaztion sec :

The concept of an "information activity" has not yet- "
passed scientific and political muster, .except on a limited ‘
basis. Hence, we feel that a decision to institutionalize

the accounts on a permanent basis is not yet warranted.

The two reasons in favor of institutionalizing the accounts

are: (i) to develop a meaningful time series for academlc -
research purposes, and (ii) to establish a- foundatlon for

further focus on "information policy"” issues.

On the academic agenda, it 1% clear that meaningful econometric
analysis 1s stalled without systematic time series data,
gathered in a consistent, accurate and timely manner. The
cross—section (1967) developed in this study does not meet

the academic objective. Also, no research effort can hope to -
achieve the turnaround time of the BEA in producing annual
estimates. If current reports are in demand, then the BEA is a
natural agency to approach ’

on the pOlle agenda, we have dlscovered that the existence

of a single set of (1967) accounts has served as a foundation
-for political conjectures and assertions. The very existence
.0of an official set of accounts serves to focus policy attention
on previously ignored issues. For example, after the Department
of Commerce started producing reports on capacity utilization,
policy attention regardlng that.important statistic was
helghtened

; -

’
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The. reasons that we do-not recommend to institutionalizc
the accounts turn on two issues:' (i) the de-ision to
incorporate the information sector into th. National

‘s to make, but is

Income and Product Accounts is. not OT
‘the prerogative of the BEA, and (ii) the academic and

policy communities' interests and criticisms have not

been fully expressed.

We hope that this nine-volume report series will genérute
‘a. fruitful dialogue between the academic and policy
interests. The decision can wait until the jury has
.returned. ' ' )

x *k * k ¥ %

Returning to our two main goals, defining and measuring
the structure of an information economy, we are now:
ready t6 report the results. The next nine chapters
contain the elements of the "puzzle" explained earlier
in the iutroduction. Each piece of the puzzle is
introduced and fitted into the larger picture. All the
statistical pieces of the labor force and industry "lock"
into place around. the input-output matrix. They are
completely reconciled internally and ‘with the National
Accounts. -

Interpreting the implications of an information economy

is a riddie with many solutions. Our purpose is served

if the basic statistical foundation for the idea’is '

sound. Once the "soapbox" is built and can support the

weight, we gladly invite others to Hyde Park for the

inevitable debates.
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FOOTNOTES

1 -, . . . .

Fritz Machlup, The Production and 2istribuiion of
Knowledge <n the United States, Princeton University Press,
New Jersey, 1962.

2An example of an ambiguous capital good is a clock.
A «clock obviously gives one information. about the ‘time of
day, but a clock aiso has value as an ornamental piece, as
furniture or, in the smaller version as a watch, as a piece
of jewelry. Treatment of this ambiguous category is as-
follows: the casing portions of a clock or watch (the
ornamental or jewelry component) was measured separately
from the clock mechanism, itself. This sorting out was done
at a very tediols and minute level as this example illustrates,
and gives us fair assurance that-the definition of information
capital was followed guite faithfully in the measurement

.effort.

. ;Including a third group of around 30 occupations which
are "ambiguous," e.g., nurses, managers of retail establish-
ments, foremen. ' . :

g
The I'ederal government produces certain services

‘(e.g., printing and publishing,. data proce551ng) that are

directly analagous to those produced in the primary information

sector. The GNP share of these activities in 1967 was 5.1%

Sone slight deviation from this definition is in the
treatment of government, and we should make that clear

both like the primary information sector and like the /
secondary information sector. Where the Federal government
maintains a printing-.office of a data communications network,

‘it 'clearly emulates firms in the primary information sector.

The economics and the tecanology of operating a government’
printing office are guite similar to those of a private ;
printing firm. We therefore built a separate government
industry in the primary information sector. Likewise, the
value of the "secondary" information services consumed by
governments appear in our secondarv information sector. The

GNP share of these activities in' 1967 was '2.3%.

6The Bureau. of Economic Analysis (BEA) of the Department

~of Commerce publishes a magnetic tape of the input-output (I-O)

atrix. The detailed data were drawn from an unpublished
work~tape underlylng the aggregate I-0 tables.
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This is apparent by example. Crude petroleum is not
a consumer item: governments do not purchase it; almost
none is exported; and it is not an investment good: The
share of U.S. final demand attributezble to crude petroleum

is a mere $339 million ~- or 0.04% of GNP. But the crude
petroleum industry is a lucrative source of profits and
wages. On the income side of the account -—- va.ue added --

the industry created $8,611 million, or 1.08% of GNP.

[

(™)
B
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CHAPTER TWO

THE SIX-SECTOR ECONOMY

The purpose of this chapter is to briefly sketch the
framework used in this study, and to provide a roadmap of the
descriptive and analytlc chapters that follow.

The U.S. economy is conceptually d1v151b1e into six sectors:
three "information sectors," two noninformation sectors, and a
household sector. The three information sectors produce and
distribute all the information goods and services demanded by the
economy. The two noninformation sectors supply 'all the physical
or material goods and services whose value or use do not
. primarily involve information. The holusehold sector supplies
labor services and consumes final goods.

~
\

" The Six Secﬁors

\

The primary 1nformat10n sector includes all 1ndustr1es Wthh
produce information machines or sell information services .on
(established) markets. 'This sector provides the technical
Infrastructure for a variety of information processing and
transmission activities. It also offers information for sale as
a commodity. Included here are such diverse industries as ’
computer manufacturing, telecommunications, prlntlng, mass media;
~advertising, accounting, and education. This is the productive
locus of an information based economy. This sector includes
eight major classes of industries: (i) the knowledge production
and inventive industries; (ii) information distribution and
communication industries; (iii) risk management industries
‘including components of finance and insurarcge; (iv) search and
coordination industries, including all market information and
advertising vendors; (v) information processing and transmission
services, both electronic and nonelectronic; (vi) information
goods industries, including information machines; (vii) selected
government activities that have direct market analogs in the
primary information sngtor——lncludiHE‘the posti2l service and
education, and (viii) support facilities such as office and
education. buildings. . -

The priimary information sector includes. all m: et .
.transactions of information.  goods ‘and services. . ..i0ose portlons
of t! 2 government bureaucracy that provide -primary information |
services are included because they are almost indist’ ngu1shable
from the market variety. As we.shall see 'in Chapter °,
approx1ma*~ly 25.1% of value added (GNP) orlglnates in the
primary szector. The.government contributes around 10%, and tha
‘private sector countributes 90% of all prlmary information ,
produc«s. .(See Table 4.9.) . /

The secondary information sector includes most of the publlc
_ureaucracy and all of the private bureaucracy. It includes the

i

.I’ [} '
uvf, . -



W

.

&
-16- : : ‘ :

costs of organizing firms, maintaining markets, developing and
transmitting prices, regulating markets, monitoring the firm's
behavior and making and enforcing rules. :

The public burecaucracy includes all the informational
functions of the Federal, State and local governments. .
Governments perform a mg{iad of planning, coordinating, deciding,
monitor ing, regulating and evaluating activities--these are an
information overhead cost.to the .private economy. " Those
portions of the public bureaucracy which have direct analogs in
the primary information sector--such as printing, law and
accounting~~have been removed from the sector for accounting
purposes. Education, one oi&the largest components transferred
into the primary gector, is . “sold" as a local public good by

state and local governments, with the voter purchasing services

- as if -a market were operating. Only the planning and

coordinating activities of goyernments remain. in the secondary
information sector. :

_ fThe private bureaucracy is that portion of every
noninformation firm which engagcs in purely informational
activities. It is a direct analog to the public bureaucracy,
except its locus is in the. private sector. It, too, exacts a

high burden on the economy, and consumes a prodigious amount of

resources. Although the private bureaucracy produces services
similar +> the primary information sector (e.g. data processinag
and library services), we cannot measutre the vaiue ofeeach
discrete activity. Conceptually, these services are the

informational costs of providing a noninformation good. Although
the good is sold on markets, the information component is not. )

The public prbductive sector is that portion of Federal,
State and local governments which is solely engaged in producing
noninformational *public and quasi-public goods. This sector

‘includes all highway construction, dam building, maintaining a

‘navy, providing sanitation or. transportation services,
.establishing wildlife preserves and keeping up national parks.

o

The pfivatecproductiye sector includes all market activities

other than those involving information goods and services. This
e

ctor is the heart of the traditional economy, including  the
agriculture, mining and:transportation sectors, and most of the
construction and manufdcturing industriecs. :

wlc

Finally, the household sector providés all the labor

resources used by the other five sectors of the economy, :
including workers whose jobs are mostly information oriented and
those who are in the agricultural, industrial or traditional
service industries.. The houséhold sector is also the final
consumer for the goods and services sold by the piimatry

information: sector and ty the private productive sector.
FLOWS BETWEEN THE SIX SECTORS

The six sector scheme involves a variety of market,
infcrmation, and labor flows. The relationship between the

<
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2 information sectors and the rest of the economy is dlagrammed
]

i
below. Thisg section serves as a brief introduction to the later
‘ﬁ work on the input-output matrix.

" Market Trans-actions

o Goods and services are exchanged in seven major markets, as
depicted in Figure 2.1. The flow of informatidn goods and
services originates in the primary information sector. For
example, the private bureaucracies may purchase computers and
telecommunication services; the public bureaucracies may procure
private R&D and communications equipment; and houﬁ%hold may buy

CB radios and calculators. S
;

' v

FIGURE2.1: FLOW OF GOODS AND SERVICES (MARKEIT TRANSACTIONS)

PRIVATE
g PRIVATE ' PRODUCTIVE

BUREAUCRACY ‘ SECTOR

A

PRIMARY - —
o / | INFORMATION —p | HOUSEHOLDS
| +  SEQTOR B . ,
‘\ 1 e . /
N : PUBLIC
PUBLIC PRODUCTIVE
BUREAUCRACY | SECTOR

The flowrof noninformation goods or services originates in
the private productive sector. For example, the primary . .
: informat‘ﬂnﬂsector may purchase sheet metal and copper; the
) public produc sector might procure concrete and trucks; and
households might buy\{ood housing, clothing and automobiles.
Note that all intermeaiéte-%betweén4firm) transactions are
ignored within each major sector. Clearly there exists a large
volume of intra-sectoral market transactions, such as computer
manufacturérs selling to timesharing companies.

.
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Information Flows

Figure 2.2 shows all information flows.-which are outside the

--market economy. The primary information industries and the
‘private bureaucracies of noninformation industries exchange a
flond of market information with households. The flow to
households takes the form of media advertising, circulars, -
brochures and catalogs. The flow to firms comes indirectly ,
through consumer buying behavior (revealed preference), and 1in a
minor way through market research.

ot

t

“FIGURE 2.2 FI:CW OF INFORMATION (NON~MARKET)

—s o1 | _PRIVATE
T PRIVATE Sommand & Control} pRODUCTIVE
e BUREAUCRACY |» SECTOR
e \ Advertising
e ‘\ and Market =
4 : \ Information
l/ |
) >
/| PRIMARY _
! | INFORMATION | . _Adver&isind_ _ | yOUSEHOLDS _
\ SECTOR Market Information '
\ ry )
\ N . J/
N oo
‘\ Plakging and . : \,/ 1;014:1931 _
'\Coord)ln\ation y Information PUBLIC
N\
~. s PUBLIC e’ e * | PRODUCTIVE
S~ _’ BUREAUCRACY | g c e mm m— e e == — > SECTOR

Command § Control ]

The private and public bureaucracies are the repositories of
the planning power in the economy. It is at their direction and
bidding that the protuctive sectors act. They exchange
information about production processes, costs, inventories, . ’
timing, and so on, and use that information for internal command

. and control. The two bureaucracies coordinate with eéach other
through a blizzard of forms and-reportsq~and_th16ugh the
revolving door between i—dustry amd government. Expertise is
exchanged through the purchase of R&D, consulting, and
'management, ~nd through contracts mandated by laws it is also
extracted by regulatory commissions, requested by Congressional
committees, offered gratuitously through lobbying, or simply
transferred as a result of people changing jobs. Together, they
make the rules by which the game is played.

These informational flows are largely normarket, although the

services produced by the private bureaucracy will be explici}ly

built into an input-output matrix, in Chapter 10. \\\

<
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Labor Flows: S

So far, we have accounted the market flows of goods and
services, including information (Figure 2.1), and the nonmarket
flow of information (Figure 2.2). The last major component of
an economic system is the flow Bf labor. 'r'igure 2.3 shows the
flow of labor out of the household sector divided into two
streams. Information workers--those whose tasks are primarily
involved with producing or manipulating symbols--are employed
by the primary information sector and by the two bureaucracies
of the secondary information sector. Noninformation workers--
those who primarily fransform or manipulate phy51ca1 goods--
are hired by the two productive sectors. Implicit in Figure 2.3
is a reverse flow of labor income--employee compensation and

" proprietors' income is exchanged for labor.

FIGURE 2.3: FLOW OF LABOR (AND INCOME)
: PRIVATE
PRIVATE PRODUCT IVE
BUREAUCRACY SECTOR
\ .
"I\FOP"‘ATIC‘" 'A‘!“?\ \ NO

PRIMARY .
INFOFMATION HOUSEHOLDS
SECTOR

N-INFORMATION LABOR

PUBLIC : PRODUCTIVE
BUREAUCRACY ~ SECTOR

()

/ PLAN OF THE BOOK

V4TS e

Tb;s basic six-sector scheme serves as the oxganlzlng

framework for all the descriptive and analytlc material in the
next nine chapters. The plan of the book is as follows:

In Chapter 3, the concept ¢f a "primary information industry"
is reduced to an operational definition. Four of the more
difficult examples--banks, ohy51c1aﬂs offices, real estate, and

onstructlon—~are cxplalned '

JIn Appendix 3 (Vol. 2),waccompany1ng the Chapter, the
industries that make up the. primary information sector are
explicated and measured in detail. The thous ds of services and
manufactured goods that are informational in ure are
preserted,“with a rationale for why: they were 1nc1uded or”

omitted. The Appandix provides a complete data base of\the// .
- information industries' 1967 share of GNP. A modnlar approach is

taken, so that other researchers can select ‘industries (or parts

.of industries) that conform to a different conceptual scheme.

v
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s

In Ch?PE?E 4, the primary information industries' share of
Gross Nat1ional Product (GNP) is-consolidated into the National
Income and Product Accounts. The GNP share is measured in two
ways--by sales to final dsmand and by value added originating in
those industries. .

~Appendix 4 (Vol. 8) gives detailed backup data to the
consolidated accounts.

- In Chapter 5, national incomc originating in the' primary
informatioggsector is estimated in a time series spanning 1929 to
1972. This chapter shows the steady growth of the sector, and
serves as a basis of correlating. long-term economic growth with
activities in the primary industries. It also reveals the
sector's sensitivity to macroeconomic cycles.

% o . “
Appendix 5 (Vol. 8) contains an annual time ser‘=s (1929-

1974) of the primary information sector, plus a:discussion on

sources and methods. The series is extended to 19744 'J

_ In Chapter 6, the primary information sector is built into an
input-output matrix. Structurally, the primary matrix collapses
the economy :into 26 information industries and 82 noninformation
industries. The public and private bureaucracies are not
exollﬁﬁtly shown. . The primary matrix, based on a 507 order
detalied matrix, is used in two experiments: (i) reallocating
20% of the defense' ‘budget to personal consumption expenditures,
and {i1) substltutlng information capital for noninformation

capital, and measuring the impact on total -output and employment.

Appendix & (Vols. 3, 4, 5) contains the 108 order interindustry
transactions matrix, the technology matrix, and the inverse for the
1567..economy. Appendix 6 (Vol. 8) contains the experiments. By

_ ‘In Chapter 7, the U.S. labor force is analyzed in detail.
The concept of an "information worker" is introduced, and a 2-
sector aggregation of the U.S. workfcrce (i.e., information and
noninformation) 1s measured between 1860 and 1980. Similarly, a
4-sector time series is presented, showinyg the rapid emergence of
the information work force, and the relative decline of the
traditional agri¢ulture, industry and sérvice sectors.

In order to measure the size of the private and public
bureaucracies, a detailed picture of the occupational composition
of each industry was necessary. We built two industry by occupation
matrices showing the employec compensation paid to 422 occupations
in the 108 industries used in the input-output matrix. The 1967
matrix ls contained in Vol. G;Xthe 1970 matrix in Vol. 7.

In Chapter 8, the fitst part of the secondary information.
se¢ctor 1s discussed. The public bureaucracy is explained
conceptually, 2nd presented as a multiservice "information 2
industry. The Federal Goverrment budget is then analyzed using

" the corgeptual framewcrk, and its inputs and outputs are measured
over time (1958 to 1970).
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'Appendix 8 (Vol. 8) contains an expanded typology of the-
"Federal information industry,"” in which hundreds of offices,
bureaus and programs are sorted by informaticn, function. This

typology is the basis for the measurements in Chapter 8.

.In Chapter' 9, the other half of the sevcndary sector--the
private bureaucracies--is defined and measured. Labor income
estimated in Chapter 7 is used as the basis for determining the
output price of these nonmarket information services. Also, the
capital structure and depreciation of all noninformation .
industries is broken intu. information and noninformation- uses. v
The consolidated accounts e the secondary sector are built, and.
integrated into the National Income and Product Accounts N
structure. 2 time series of the secondary sector (1929-1974).
reveals the rapid growth of the planning sector of the U.S. ,
economy. Preliminary analysis shows that the productivity of the”
secondary information sector has decreased over time, and a set
of implicit price deflators are constructed. These deflators are
used to estimate the inflationary effect resulting from
productivity losses in the two bureaucracies.

Appendix 9 (Vol. 8) contains the detailed accounts of the
secondary information sector at the 190 order.

In Chapter 10, the secondary sector is explicitly built into
an input-output matrix. All industries are split apart
financially, with .the -planning and coordinating functions
separated from the manufacturing function. The matrix is used to
show the .informational reguirement generated by the purchase of
noninformation goods and services. ' The matrix shows the amount
of information that is directly ard indirectly "embedded" 4in
items such as food and pharmac-uticals. '

Appendix 10 (Vols. 4, 5) contains the.secondafy matrix at the
190 order, including the technology matrix and its inverse.

cl
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CHAPTER THREE

R

THE PRIMARY INFORMATION SECTOR '

The computer is to the information industry roughly
what the central power station is to the electricak
.1ndustry....[ILnformat1on, like electricity, is a
form of energy.

Peter Drucker, The Aje of D1scont1nur*x
Harper & Row, New York, 1968.

-

The purpose of this c}cpter is to expla1n the framework for ™~
building the primary information sector. - The conceptual
definitions given below are the basis of the detailed 1ndustry-
by-industry acgcounting shown in Apmendix 3 (Vol. 2). But befotre
we count dollars, we need a clear framework.

v

Defining a Pr1mary Informatlon Market g

There is no s1ngle definitipn of 1nformat1on that embraces
all aspects of the primary infdérmation sector. It is easier to
define information by example than by direct appellatlon., ]

The end product of all 1nformat1on service markets is K
knowledge. An information market enables the consumer to know '
someth1ng that was not known béforehand: to exchange a symbolic
experience; to learn &r relearn somethlng, to change perception
or ctognition; to reduce uncertainty; to expand one's range of .
options; to exercise rational choice; to evaluate dec1s1ons, to
control a process; to communicate an idea, a fact, or an opinion.
An information market may sell topical knowledge with a very
short useful life; it" may.exchange -long- lasting knowledge. It
may involve a completely snecialized or unigue'configuration of
knowledge, useful "only.to one person iR one situation, or it may
be publ1c knowledge available ‘to all simultaneously and generally
useful in many contexts.. It could be extremely costly to
produce, or it may involve only very simple processing and.
transmission approaching zero marginal cost. Information cculd

“3 be a lengthy process spanning a whole lifetime (such as,

invention), or it could be a burst of data occurrlng in a
mllllonth of a second. .

‘Table 3.1 shows an overv1ew of the primary 1nfo;mat1on
sectorw. The eight major classes cover hundreds of industries
that in some way produce, process, d1ssem1nate or transmit °
knowledge or messagec.

Knowledge could be an end iwn 1tself' more often knowledge is
applied in the acquls1t1on of something material. © What one does /
with knowledge i:: a matter of taste. Bookies might acqu1re /
knowledge about horses to make money to buy things. - Veteri-
nar1ans m1ght acqu1re knowledge about horses to practice- S !
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TABLE 3.1: TYPOLOGY OF PRIMARY INFORMATION SECTOR IﬁDUSTRIES

KNOWLEDGE PRODUCTION AND IN&ENTIVB INDUSTRIES

R&D and Inventive Industries (private)
Private Information Services

~

INFORMATION DIYSTRIBUTION AND COMMUNICATION INDUSTRIES .

- Educatior
Public Information Services
Regulated Communication Media
Unregulated Communication Media

RISK MANAGEMENT

Insurance Industries (components)
Finance Industries (components)
Speculative Brokers

SEARCH AND COORDINATION INDUSTRIES

Search and Non-- opeculatlve Brokerage Industries -
Advertising Industries
Non-Ma<ket -oordlnatlng Instltutlons '

INFORMATION PROCESSING hiii) TRANSMISSION SERVICES

Non—Electronlc Based Processing
Electronic Based Processing
Telecommunication Infrastructure

INFORMATION GOODS INDUSTRIES
Non-Electronic Consumption or Intermediate Goods.
Non-Electronic Investment Goods )
Electronic Consumption or Intermediate Goods
Electronic Investment Goods

.SELECTED GOVERNMENT ACTIVITIES

Primary Information Services 1n the Federal Government
Postal Service

State and Local Education

SUPPORT FACILITIES

Information Structure Construction and Rental
Office Furnishings

medicine. I am completely indifferent as to the motivation for
acquiring knowledge, or even to the quality of the knowledge
relative to other kinds of knowledge. It does not have to be
"good"” information to Jualify as an information service, nor does
it have to be "true. Infortunately, lies, distortions, and

ilnaccurac1es are still information.

A primary 1wformat10n market is established when a technology
of information productlon and distribution is nrganlzed by firms,
and an exchange price is established. Activit‘es which are
closely related to information services—-such as manufacturers of

information machlnes——are also members of the primary information
markets. s

piotn
P\A



Information as an Activity

Informatlon is by nature a heterogeneous commodlty
Education is unlike research and developmant; computer processing
differs from data communication; television is vastly different
from books. But these six industries all deliver information
services in one form or another, even though their technologies
are distinct, they serve distinct markets, and their economic
characteristics differ on many dimensions. ‘

Information cannot be collupsed into one sector--like
"mining"--but rather the production, processing and distribution
of information goods and services should be thought of as amr

' act1v1ty

As a way of motivating the conceptual scheme that underlies
our detfinitions and measurements, consider the "food activity" in
the economy. The provision of food involves hundreds of
heterogeneous industries. From the agriculture sector we find
the farms and agribusinesses that produce basic food commodities
From the manufacturing sector, we find the makers of harvestera,
combines, tractors, plows and other artifacts of ‘a modern
agricultural economy. We alsu find the chemical and fertilizer
industry, the manufacturer of stoves, freezers, refrigerators,
canninyg equipment and so on. From the construction sector, we
might select builders of farmhouses, grain elevators, storage’
bins, warehouses, supermarkets and restaurants. The service
sector includes several industries that are crucial components of
the food activity: the food wholesaler and retailer, the
preparation firms, and the restaurants and cafeterias. Lastly
the tranaportatlon sector includes those firms which specialize
in moving food by truck or rail.

Together, this group of industries compose an activity.
Similarly, the provision of information as an activity involves a
large number of closely interrelated but distinct industries.

The traditional service sector includes many industries whose
sole output 1is informational: education, R&D, advertising,
management consulting, accounting, brokerage and so on. These
industries sell information as a commodity, their business is to
package information in a form that gains value because it is
organized in a useful manner. Carriers of knowledge or T
informavion, especially common carriers, are included because ‘'
their output is strictly and intimately involved in the
distributicn of information. Carriers do not produce khowledge
_(except internally), and only sell access to a physical resource.
But the resource can be used for nothing other than the
transmission of information. Manufacturers of certain machines
also are included in the information sector. Thece machines--
computers, television transmitters, instruments, and so on--have
only an information processing function to serve. They take
information as inputs and, after a mechanical or electronic

transformation, produce an iuformation output. -The information
machines are consumed as intermediate goods by the final
producers of informatior services. Hence, they are ancillary to

the service markets. No one wvalues an information machine as an

N
te
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end in itself, but only in its ability to produce a useful output
from a useless input. Households buy television sets to
transform electromagnetlc impulses.into visual images. Banks buy
computers to organize modntains of paper and masses of
disorganized data into useful financial 1nformatlnn.

Manufacturers of certain nondurable gosdz. such as books and
magazines, “are included. Their prnducts are the physical
carriers of symbolic information. The consumer does not buy the
physical or material good as an end in itself but only for its
ability to store information in a readily usable form.

~ -Lastly, we account the nation's investment in structures--
schools, office buildings, "and.telephone and telegraph
buildings~--which serve no purpose other than to house .
informational activities. These structures are special-purpose’
"tools" that only support ihformation processing activities.

Excluded from the primary information markets are many inputs
to the information industries. These inputs come from industries
that may be closely associated with information industries but
nonetheless do notv sell either information goods or services per
se. For example, the communication satellite manufacturer is-
part of the information goods sector, but the delivery rocket and
the fuel manufacturers are not, even though the satellite is

useless without its noninformation twin. ®
or aarvie € must tnitrinsiediluy coniley
usefulo in '"O”ug'“j rrocessing, or
ceccunsed Un the primary sceter.

At what point do we stop the intermediate «nputs, and exclude
them from the primary information sector? - Consider the .
"accounting services marketplace," as shown in Figure 3.1.

The final consumer of knowledge or information is the household.
‘In our example, the computer manufacturer, the computer leasing
firm, the time-sharing firm, the software development firm are
all part of the primary information sector. None sells its
services to final demand excep® lhe accounting f£irm (and it too
may completely sell its services to ather firms). Nonetheles
their value added is measured as part of the primary 1nformat10n
sector. The steel and aluminum manufacturers that supply vital
materials to the computer industry are outside the primary
“information sector since their warec are not 1intrinsically
processors or distributors of information.

The myriad goods and services implied by our definition
bagins to form'a coherent structure when we think of "information
markets"” rather than simply isolating.information goods or

services. Th2 information iandustries seil! to each other, supuwuort
each other, and behave as a "scctor." Most .. formation markets
reguire a chain of information industries' outputs to deliver the
final product: research and development houses need computers; '
computer manufacturers need research and development; computer
time-sharing firms neecd paper; paper. manufeacturers buy computer
time. Thz is%ernal structure of the infecrmation sector will he
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FIGURE 3.1:

THE MARKET
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o= w — == ~¥» information flow-
‘discussed in Chapter 6, when we look at the "primary input-output

matrix." .

Typolgg} of Information Industries

The National- Income Accounts (NIA) are not conceptually
organized to measure the information industries. To serve as a
road map to the detailed description offered in Appendix 3 (Vol.-
2), the industries are assembled into a "sectoring scheme" than
makes more conceptual and theoretical sense than a simple list.

" "Pable 3.2 shows a more detailed typology organized into
"markets for information," "information in markets," and the
"information infrastrugtuve " )

The thoucands of goods and services implied by the typology
are discussed in Appendix 3 (Vol. 2). The reader can argue and
disagree with our definitions and immediately check the impac on
the accounts by referring to the detailed industries. Since
there are so many industries, removing-one or a few will not
appreciably change the size of the sector. The reader is

-



TABLE 3,2¢ DETAILED TYPRLOGY OF THE PRIMARY INFORMATION SECTOR

i

MARKETS FOR_INFORMATION

RNOWLEOGE PRODUCTION AND INVENTIVE INDUSTRIES

RD ard Inventive Industries

: b . .
(1331) Commercial Rescarch and Development Laboratories
(1197) Commrcial Testing Laboratories
(8921) Nonprofit Educatiun and Sclentific Research Agencies

o

Private Information Sefviccs

(6281) Setvices Allied with the Exchange of Securities or
T Comnodities L e
" {6611) ‘Combinations of Real Estate, Insurance, Loans, Lav
"~ Offices S
{7392) Busiress, Xanagement, Adminir:rative, and Consulting
Services_ ' ‘ ‘
(8111) Legal Sotvices
(8311) Engineering and Architectural Services
(8931) Accountirg, Audlting, and Dookkeeping Services
(8939) Services, Not Elsewhere Clessified

INPORMATION DISTRIBUTIONiAND COMMUNICATION INDUSTRIES

o

Education
(8211) Elementary and Secondary Schools
(8221) Colleges, Universities, and Professional Schools
(8222) Junior Colleges and Technical Institutes *
(0241) Correspondence Schools '

, (8242) vocaticnal Schools, Except Vocational High Schools
,“ (8299) Schocls and Educatioral Services, Not Elsewhare
Classified

Public Information Services

(8231) Libraries and Infornation Centers

Requlated Communication Media

, 4831) Radio Broadeasting
{4813} Telovision Broadcasting

Onrequlated CcmmunicationrMcdia

~
(2711) Newspapers: Publishing, Publishing and Printing
(2721) Periodicals: Publishing, Publishing and Printing
(2731} Bocks: Publishing, Publishing and Printing
(27¢41) Miscellancous Publishing
(71351} News Syndicates
(1313) Motion Picture Preduction, Except for Television
(7814) Motion Micture and fape Production for Taloviglon
(7815) Production of Still and Sitde Films
(7816) Motion Picture Film Exchange
(7817} Film or Tape Distribution for Television
(7821) Motlon Picture Service Industries :
(1922) Theatrical Producers (Except Xotion picturs) and
Migcellanaous Theatrical Serviced

INFORKATION I¥ MARKETS ~ °

SEARCH AND COORDINATION INDUSTRIES =

§earch and Non-sﬁeculativc Drokerage Incustries
i

(6052) Foreiqn Exchange Establishments.

(6052) Cheex Cashing Agencles and Currency Exchanges

(6055) Clearing House Associtions ‘

(6161) Loan Correspondents and. Brokers

(6231) Security:and Commodity.Exchanges

(6411) Inurance Agents) Brokars, and Bervice

{6531) * Agents, Brokers, snd Managers

(6541) Title. Abstract Companies

(7313) Radic, Television, and Publishers' Advertising
' Representatives -

(1321} Consumer Credit Reeortinq Agencies, Mercantile
_ Reporting Agencies, and Adjustments and *

Collection Rgencies

(1361) Privato Employment Agencles

(1398) ‘%emporary llelp Supply Services

(1818) Services Allied to Motlon Picturs Distribution

' t
Mvertising Industries

{3993) Slgns and Advertising Displays
(7311) AMdvertlsing Agencles

{1312) Qutdoor Advertising Services
{7319) Miscellaneous Advertising
{7331) Direct Mail Advertiving Services

! Non-Market Coordinating Institutions
(8611) Busirds Assoctations
{8621) Professional Membership Prqanizations
{8631) " Labor Unions and Similar laber Organitations
{8651) Political Organizations

RIGK MANAGEMENT INDUSTRIES

Insurance Industries (Components Only)

{ 63) Life, Accddent, Pire and Casualty
{ 636) Title Insurance

* Finance Industries (Components Only)

" 60) Commcrcial, Savings Banks ¢ Related Institutions

( 61) Credit Institutions
Epeculativa Brokers  (Components Only)

( 62) Security Brokers, Comodity Contractors
{ 63) Patent Owners and lassors

-~
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ABLE 3,23 DETAILED TYROLOGY OF TIE PRIAARY INFORMATION SECTCR - Continued ;
o | Non-Elcctronic fnvestment Goods

Vd
‘ (3554) Paper Industries Machinery
LAFCRMATION TNERASTRUCTURE ‘ - 13556). Printing T:ades Machinery and Equipment
' : (3574) Caleulating and Accounting -Machines, Except
INFORMAT.OR POCESSING AMD TRANSMISSION SERVICES . : " Electronte Computing Equipment
‘ ‘ ‘ (3576) Scales and Dalances, Except Laboratory v
Non-Electronic Based Processing ‘ (1579} Office Machines, Yot Elscwhere Classified .
s “ ) : (3621) Mechanical Heasuring and Controlling Instruments,
?1xed’Costg: , © Lxcept Mtonatic Temperature Controls
(253) Engeaving and Plate Printing . ' (3822, Automatic Temperature Controls
(3L Typesetting . (3821) Optica! Instrunénts and Lenses
{2153)  Photoengraving . . : o
{17194)  Electrotyping and Stereotyping Electronic Consumption or Intermediate Goods
Varlaole Costs: B ‘ o . (3652) 'Phonograph Records C
(2132)  Book Printing . ' ~ (371) Radio'and Television Recelving Typa Electron Tubss,
« (D51) Commercial Printing, Excep' Lithographic - . , © Excopt Cathode Ray ‘
(2152)  Comercial Printing, Lithographic ' C T [3672)° Cathode Ray Picture Tubes
. (2789) Bocikbinding and Related Work ' : K (3673) " Transmitting, Industrial and Spacial Purpose
. {7221) Photographic Studies, Including Commercial , . Electron Tubes
© . Photography . ‘ . (3674) Seniconductors and Related Devices
(7332)  Bluepriating and Photocopying Services | (3679) Flectronic Componcnts and Accessories, Mot
(1339) Seenogravhic Services; and Dupllcating Sezvices, - Elsewhere Classified '
Not Elseshere Clogsitied, : 5065) Electronic Parts and Equipment
(1335)  Photolinishing Laboratories : 15063 ‘ o i’ 3
TR f ‘ f 3 Elactronic Investment Goods.
+ Electronle Based Proessing : ‘ ‘ .
" o | . ©(397) Electronic Computing Equipment .o
(1352) Pure Data Processing Services 4 E (3611) Electric Measuring Instruments and Test Bquipment
: oo (3651) Radio and T levision Receiving Sets, Except
Telerormmnloation Infrastructure Communication Types
‘ , (3661) -Telephona and Telegraph Apparatus
(4811) Telephone Communication (Wire or Radie) ‘ (3662) Badio and Television Tranemitting, Signalling,
(4821) Telegraph Conmunication (vire or Radio) and Detection Equipment and Apparatus
(4899) Cenmunication Survices, Sot Sleeshere Classified {3693) Rodiographle X-ray, Fluoroscopic X-ray, Therapeutic
. . . ‘ ' f-ray, and other Xeray Apparatus and Tubes!
INPORMATION GOODS MANUFACTURING XHDUST?‘ES ' Clectronedical and Electrotherapeutic Apparatus
‘ ‘ ‘ (3811) Engincering, Laboratory,.and sclentific and Rowearch
Non=£lectronic Consusption or Intermediste Goods . " Tnstruncats and Associated Equipment

(3821) Paper Mills, Ecept Building Paper Mills . ‘
2542) Lavelopes ' ) WHOLESALE AND PETAIL TRADE IN INFORMATION GOOBS
T(2761) Mamifold Business Forms . 5

12732} Blankbooks, Loose Leaf Binders and Davices Household Investment Goods

(2393) Pripting Ink ' '

(3395) Carbon Black

(3361) Photographic Equiprent and Supplics

{1951) Pens, Pen Points, Fountain Pens, Ball Point Pona,
echanical Pencils and Parta

(3952) Lead Pencils, Crayons, and Artists’ Materials g Convumption Gonds o

{3953) Marklng Devices -

(3955) Carbon Paper snd Ink Ridbens ‘ 5942) DBook Stores .
: ‘ ‘ [5994) Yews Dealers and Newsgtards

{7832) Motion Picture Theaters, Except Drive-in
{1831) ODrjve-in Motlon plcture Theaters

(§732) Radio and Talevision Stores
(5996) Comera and Photographic Supply Sotres
fand Calculators

SUBRORY FACTLITIES POR INTORMATIONAL ACTIVITIES

(15) Contract Construction of Oftice, School, Communications
Buildings ‘

(65) Rentals of Information Structures

(25) Furnishings for Office Buildinga

P
T
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encouraged to turn to Appendix 3 (Vol. 2), since much of the
careful explication is aiven ia the context of describing the
detailed industries. Each industryv's share of GNP is measured
bcth on the product (firnal demand) and income {value added)”’ side
of the account.

The government's share of GNP is accounted in two ways. On
the product (tinal demand) side, the share includes,only the
government purchases of information goods and serviges from the
private economy. On the income (value added) side, we include
only the compensation of those employees engaged in performing:
services that have direct analogs it the primary informatiom
sector, e.g9., printing, legal service$, telecommunication~ etc.
A complete description of the Federial Government is given in
Chapter 8. ’

SOME INSTRUCTIVE EXAMPLES

It i clear that libraries ard palm readers sell information
service§;,?nd it is clear that plumbers and restaurants sell
noninformation services. But there are a variety of industries
whose output is conceptvally less clear. I shall briefly
introduce four industries--finance, physicians' offices, real
estate, and construction--as exemplars of how we view
"information." “\ A complete description of each primary
information indb&try appears in Appendix 3 (Vol. 2).

N
\

f

Example 1: Finance and Insurance

The financial irndustries are fundamentally 'rgadnized around
intermediation-—-the brokerage of monev and fina..ial assets.
Money itself is nothing more than a symbolic store of value,
carrying information as to the holder's claim on assets. When
money is depocited in a -ime (saving) OT demand (checking)
account, it comple~elv luses its sense of being a "commodity, "
and instead assumes the form of pure information: it is converted
into informatinn, storsd in corputer-driven data banks. Money in
this form is zxchanged hetwenn banke over a telecommunications
network, whare only information {lows Letween the vendors of
financisl servi-~s. An elcctronc funds transfer system is a pur:
information medium for carrving cut Sinancial transactions.

ervices:
o
1y

The businecs of finance provides many informational s
some  carn an explicit inceme, and others are not explicit
.charged. For exarpls, 2 ban< day provide the following
explic.tly chargrl services:

Transactions charges on demand deposit
Transactions chare on money orders

- Transactions on trust accounts
Transactions on travelercs' checks
Transections an cundz transfers




in’

addition, there are a variety of informational services

”
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which are not explicitly charged, hut rather are paid out of the
net interest income, for example:

The

Analysis of borowers' risk

analysic of investment portfolio

Analysis of -foreign exchange zates -
Analysis of macrceconomic development
Internal ‘management ana“bodkkeeping

Legal,

volitical, and .promotional activities

Transactions with the-Federal Reserve

Banking industry's output 1S deflned as the sum of net

interest plus service charges. As shown in Appendlx 3 (Vol. 2),
the entire output just ecuals the expenses of producing,
and transmitting financial information. About 81% of

. processing’

the industry output is used in providing 1nformat10n services
and 19% represents the cost of capital.

Diagrammatically, a bank can be represented as follows:

FIGURE 31.2: A BAM
INTUTE = COSTS OUT}’_U_TE = NET INTEREST
(80¢) !
manaGers n L .
tellrrs 4 “hecking Ascount Activity
clerks )
accountants
INFO computers - k1vin3§ Account Activitv]
calculators ’
telephenes
. . Mortgage Loans
transfo.m :
file cabin etr —> 7l_Management Risk ]
officn building
(1% Business Loans ]
Janitors Management Pisk §
NONlguards . ’
INFO lcaryots
prerstuffed couchos '
1 Trust Accounts
(19%) ;
capital acoounr |
are all :nformational and the inputs are

The cutputs
predoninantly information. When a consumer pavs for commodities
by check,
transfer of funds from one account to another will eventually
take place.
but also for come ansmittal of information. This
information exchange is costly to produce, and banks often levy
explicit service charges to perform the informgrtion services.

good,

Also,

when

th

a

e shopkeeper is secure in the knowledge that a™

The consume r doos not only pay for the purchaced

Lank lcoans menev to 2 heousehold or business, part of

D)
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the net interest pays for extensive analysis and diagnbsis of the
loan opportunity. These charges are often implicit and, as we
show in Appendix 3 (Vol. 2), are covered by net interest.

A bank, viewed as a firm, purchases various -inputs to a
multiple~output production function. This view was adopted in a
‘Federal,Research Board of Boston staff paper produced by Bell and
Murphy. A bank is seen as a factory which purchases information
machines (computers and calculators), buys information services
from other firms (telecommunicdtions lires, terminals), hires
production workers (clerks, tellers, machine operators), and
produces a variety of financial services. Bell and Murphy state, -

"Th-> servicing of demand deposit accounts is a
distinct 'production line operation.' Associated
with. this function are the receiving and process-
-ing of checks, involving sorting, tabulatiny, and
many other detailed operations. Tellers, book-
. keeping machine operators, and many kinds of

equipment are employed to produce a demand

deposit account." . :

Their analysis of over 20 commercial banks shows the
‘following cost breakdowns on the many services prov1ded by
financial intermediaries:

TABLE 3.3 : FUNCTIONAL COST AND EMPLOYMENT FOR THE TYPICAL COMMERCIAL BANK

PERCENT PERCENT
n oF OF
- - TOTAL TOTAL
FUNCTION COST EMPLOYEES
Explicit Services -
Demand deposits 33.7 . 51.1
Time deposits 6.2 6.6
Safe deposits 1.3 1.7
Analysis § Diagnosis .3
Managing real estate loans 4.2 3.8 ®
Managing installment loans 12.8 13.1
Managing business loaxs 6.8 6.0
Managing securities 1.3 0.8
Trus. department 5.3 5.4
Business development’ 4.2 1.9a
Administration (overhead) 10.5 ——-
Other
Owcupancy and maintenance 13.7 9.02

20ccupancy and administration combined.

Source: Bell and Murphy, op. cit.

i
b
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The National Income Accounts define the Banking industry's
output as the sum of two items: (i) charges levied for explicit
services performed by the bank such as cnecking account charges,
money order charges, and so on; and (ii) an "imputed service
charge" for financial services performed for the customer as
"services furnisned without payment by financial intermediaries.”

Banks are conceived as paying to their customers an "imputed
interest" on checking account deposits plus an imputed interest
higher than the nominal rate of interest on time deposits. That
is, the banks are imputed to "pay out" to consumers much more in
interest pavments than is actually paid on passbook accounts.
However, banks are also conceived as receiving from cvustomers arp
"imputed service charge" for a variety of services performed
without an explicit charge. 1In the accounts, these two payments
exactly cancel out. ' )

A detailed examination of the banking industry's accounts
(presented in Appendix 3 (Vol. 2)) reveals that the direct
information costs incurred in providing banking services equal
net interest. The entire output is "produced” by informational
inputs. The explicit service charges are earned on demand
deposits, checking transactions, funds transfers, and trust
account activity--pure information services. The implicit
service charges are earned on the analytic and diagnostic
activities. Together, these represent the bank's output. The
implicit service charges can be brcken into operating expenses
(e.g., information workers, machines, and buildings) plus the
expenses of maintaining the capital account. The explicit
service charges are assumed to just ‘cover the actual cost of
providing the services. Hence, the summary data. shown in Table
3.4 can be rearranged to show the ratio of inputs to outpu:s.

TABLE 3.4: SUMMARY OF BANKING INDUSTRY ACCOUNTS

(S Millions, 1967)

- NATIONAL
INCOME
ACCOUNTS FDIC INFORMATION

S = Explicit-Service Charges 2,628 2,628 2,628

ImplicitService Charges 11,727 -—— —-——
("services furnished
without payment by
intermediaries”)

Net:Interest - 11}507 -—-
O = Opcrating Expenses .- - 8,907
Incurred in Providing
Information Services
Px = Expenses of Maintaining -—— ——- 2,600
the Capital account
{estimated)

Statistical Corre:tion -~=- 220 220

¥ = TOTAL OUTPUT 14,355 . 14,1355 14,355

C.
t.
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_The accountfng identity allocating the banking "industry to the
primary information sector reads as follows:

_ proration = S + O - = Information inputs = 1.0
' Y . output

o

f . . .
where, | S: explicit charges for information services

|

|

| 0: informational operating expenses = implicit service charges.

e ‘
Py: cost of the capital account, r(K¢) where r is
approximately 5.7%and ¥, is the adjusted capital account

¥: NIA concept of output = service charges plus net intcrest.

The entire bank industry's output is allocated as an
information service. Tne output--net interest--is completely
cornsumed in providing information services.

Insurance

The Insurance industry can be conceptualized in comparable
terms. The industry performs three functions: (i) a diagnostic,
analytic activity in its underwriting and investment activities;
(1i) a processing “function in its actuarial and record-keeping
activities; and (iii) a risk-pooling function derived from the
phenomenon that individuals are risk averse. In this third case,
the insurance firm sells a commodity called "certainty" to risk-
averse individuals. The customer buys a measure of utility, or
benefit, derived from the foreknowledge that should any
contractually specified undesirable event occur, the customer [or
victim) will be compensated by the insurance firm. The
individual makes a judgment regarding the size of the damage, or
disutility, that would result if a certalin undesirable =2vent
should occur, and maps that judgment through some private
probability estimate onto a dollar scale. " The price of the
insurance; or "security," should just equal, at the margin, the
disutility of the event's occurrence. The contract covering the
individual against a sequence of contingencies is a commodity
called "certainty," and its behavior in a market context 1is
similar to any ot%er commodity. The buyer and seller are .free to
specify how large .a bundle is to be transacted (i.e., how many
different contingencies are included), and make a determination
as to the tundle's worth. Eguating the utility sf owning tho
commodity "certainty" with its price is the customer's probl.n;
and equating the expected wvalue of payout with the price 1s the

-seller's problem.
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The insurance firm, in order to sell its comodity, must
engage in a large amount of diagnostic, analytical, and actuarial
work. Around 83% of the Insurance industry's costs originate
with such informational activities. The remaining 17% of the
industry's costs are attributable to maintenanée of the capital

account. Again, total informational costs completely explain
total income. -

Stock and Commodity Brokers

2

The brokerage industries, where the agents do not carry risk
in the same sense as an insurance firm, are seen as "search"
industries. Their market opportunity arises from uncertainty
regarding the price of stocéks, bonds, and commodities--coupled
with the fact that information costs are subject te a budget
constraint on the individual's time.’ Acquiring information is
costly, and not acguiring information is also costly. ‘If the

o

search speciallst can economize on search costs, consumers can be

induced to buy search activities rather than engage in those
activities on an individual basis. Thus, both the cause of the
market's existence and the industry's output are ‘informational in
nature. The only component which is not informational is the
occasional capital gain (or loss) incurred when brokers buy and
sell on their own account. Around 76% of the stock and commodity

broker's income 1is generated by the search function, while 24% is.

generated by appreciation: on the brokerage house's inventory of
assets.

Occupational Structure of Finance Industries

Another way of estimating the informational share of the
Finance and Insurance industries is by examining the occupational
structure--asking who is doing what, for how much money.

In 1967, the Finance and Insurance.industryupaid $18,988
million in employee compencation; $18,505-million was paid to

" informatiqgn workers and $483 milliion.was paid to noninfarmation

workers. The wage bill can be divided into 422 occupations (by
using the Industry by Occupatlon‘wage matrix). Table 3.5
summarizes the largest occupational groups.

Tablie 3.5 shows that almost all thé'émployee compensation was
paid to information workers. This result supports the idea that
finance and insurance primarily provide information services

4
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TABLE 3.5 : BREAKDOWN OF EMPLOYEE COM?ENSATION IN FINANCE & INSURANCE

EMPLOYEE
COMPENSATION
($ Millions, 1967)
““providing a trinsaction servica 5,833
Insurance agents . . 3,484
Stock and bond brokers 1,150
Bank tellers 1,199
“Internal information processing 5,329
Accountants 390
Secretaries 1,273
Typists - 546
Bookkeepers 701
Statistical clerks : 241
Miscellaneous clerical ’ ' 635
Other clerical & machine operators:® 1,543
Analysis and diagnosis ' : 7,343
Bank managers 3,556
Other managers 1,360
Estimators «nd investigators ' 292 R
Insu.ance adjustors 734
.Other : 1,401
! Mon-Information 483
Janitors and cleancrs 147 &
Guards and watchmen 62
Al) others 274

°

Source: Industry by Occupation wage matrix, comnuted from BLS
©  Industry by Occupation matrix, Census data, BLS data
and urg:blished data. See Appendix 7 (Vol. 6).

~r v : 5()
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o

Examplé 2 The Medical Industry

Consider a physician's offlce, which can be dlagrammatlcally
represented as follows: ,

ICURE 3.3: A PHYSICIAN'S OPFICE

INPUTS = COST = OUTPUTS = 1MCOME (5149)
cxpensive education patient hist Iies '
office

INFORMATION [recdical lihbrary ) diagnostic info
recceptionist
medical consulting
laboratory i
. "hand holding"
. ‘transform
tscalpels (49%)
NON- handages injgctionsamedicine
INFORMATION pverstuffcd chairs

mended bones

clean bandages

The physician, like the bank, uses both informational and
noninformational inputs. But unlike the bank, the inputs are
transformed intc both information and noninformational outputs.

The Medical industry is divided in the national accounts into
three smaller industries: (i) doctors and dentists who practice
in their offices, a €13.7 billion industry in 1967; (ii) other
medical and health services, including veterinarians, medical
laboratories, and sanitoria, a $4.4 billion industry; and
(iii) hospitals, with an output of $10.8 billion. We shall on:y
consider pertions of the physicians' offices and medical labs as
informational and completely eliminate hospitals.

Hospitals and: dentlsts offices were summarily excluded on
the grounds that they are mostly engaged in the prov151on of a
"craft" or perfonal serv1pe, with the informational ‘activities
being ancillary in nature. A hospital's primary purpose is a
personal service--albeit with strong informational compongnt.
Most major mew:cal centers connected with universities perform a
vast amount of "knowledge production" in the form of medical
research and diagnosis; hence eliminating hospltals as an
"information industry" severely understates the size of the
sector. Chapter 9, contazining a discussion on Lke secondary
information sector, will partially account for the in-house
knowledge activities of hospitals, but the accounting will
understate the true portion of hoSpital income ~arned on
informational activities. For example, a recent time-budget

Ot
<
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studyj conducted by a Stanford research team found that around
60% of a nurse's time is spent in such obvious informational
activities as "writing in the file," reading doctor's
instructions, or gathering information on a patient's
temperature, bhlood pressure, and so on, The remaining 40% of the
time was spent on actual patient care, i.e., feeding, clothing,
changing bandages, admi:istering medicine, tending to bedding
needs, and so on. In addition, every hospital supports extensive
diagnostic facilities, laboratories, training, and administrative
facilities. The latter, involving the clerical and financial
processing, 1is almost entirely an information processing
function.

The nealth care activity is a composite of various tasks,
some information producing, processing, or distributing in
nature, and nthers decidely in the "craft" or personal service
trartition. The typology in Table 3.6 illustrates the conceptual
gschers» underlying the analysis. '

< TABLE 3.63 TYPOLOGY OF INFORMAT

D _IN THE HEALTH INDUSTRY

Craf: sevsonal service
* Surgery Administering medicine
Setting broken bones Fitting IUDL's
Cleaning wounds Giving physical therapy
Applying bandayes ) Hospital feeding, bathing etc

Information producing or receiving

Resvarch Taking histories
Diaynosis . Consulting with other doctors

Information precessing

Administrative information:
Clerical
Accounting
Insurance forms

Raesearch and diagnostic

Computer processing
Instrument-controlled processing

Information distribution or giving

Diet counseling Patient education )
Freventative health rost-surgical carc counseling
care education

I
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The only component of the Medical industry allocated to the

primary information sector was a portion of the physiciaﬁ S

Jffice." To'allocate the portion of physician's income between
" information.and noninformalion™activities, three time budget
studies were used. The office~based physician's use of time has
been studied by several researchers, and offers one of the most
comprehensive sources of time-budget analysis of any occupation.
Appendix 3 (Vol. 2) contains a detailed report on how the time
budgets were analvzed. Ir short, about 69% of a physician's time
is spent in a variety of information tasks. Table 3.7 shows that
more than half of a physician's time is spent in the office,
seeing patients; abo.t 85% of office time is uséd in giving or
receiving information. . . '

As an afterword, I would like to, salute the casual manner in
which Machlup treated thc¢ medical industry. After relying on
five separate data hases, which cost (in the aggregate) close to
$500, ‘000 to develop, I allocated of 50.85% of the medical
1ndustry as informational in nature. Machlup on the other hand,
reports without elaboration,

"We are interested on¥y in the production of
tnowledge or, in this case, in the sale of
medical advice, prescriptions and information...
however, nc breaxdown of receipts is available...
We have decided that only half of the payments to
physicians and surgeons > for advice &and.
v1nformat10n

Close enough.

Example 3: The Real Estate Industry

One of the many outputs of the industry is rental of off1ce
space. Office buildings are used for one purpose--to support the
informational needs of the p¥ivate and public bureaucracies.

They are the structural repositories of work-time chatter, of
meetings, of report and letter writing, of research, of back-room
deals and front-room hyperbole. Most of what goes on inside an
office building is informational. (In our accounts, the

- cafeterias, garages, retail shops and warehouses in office
buildings are excluded.) A noninformatidén firm ftmay rent an office
building as an input, just as it might rent a computer. The
rentals of office space as a portlon of total real estate output
is around 38%. This percentage is used to prorate the real
estate industry's value added into information and noninformation
accounts. ' ‘ ' :

The real estate indué*ry also includes the search fees and
commissions earned by hrokers. These search fees are classic
information services since only knowledge about markets is sold
to the consumer. Other search-type industries include employment
agencies, wholesale agents, stock brokers, and commodlty brokers.

(A
C
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TABLE 3.7: o : _ c

AVERAGE NUMBER OF HOURS PER WEEK ALLOCATED TO DIFFERENT ACTIVITIES BY
© TYPE:OF PROFESSION

Weighted by: (a) participation rate of physicians; (b) distribution

of physicians to different professional specialties; and (c¢) distribu-
tion of net income to each specialty. %nis table is a summary of

five surveys using comparable data.: o

(Hours per Week)

PROFESSIONAL ACTIVITY G.P. INTERNIST SURGEON OBG PED AVG INFO
1. Seeing office patients 32.6  30.3 16;3 30.0 42.2 30.3 25.9
2. Hospital rounds and : .

consultations 9.6 15.9 . 16.6 10.6 11.3 12.8 6.4
3. In operating, delivery,

labor rooms » 3.0 0 , 3.7 16.2 ©.4 6.7 0
4. Professional reading

and writing 3.7 4.0 3.6 3.6 4.4 3.9 3.9

5. House calls 2.4 1.9 0.6 0 0.8 1.1 0

6. Paper work, except
insurance ' 1.9 2.4 2.3 1.7 1.3 1.9 1.9

7. Teaching in hospital :
or medical school 0.1 1.2 0.9 - 0.9 1.1 0.8 0 8

8. Hospital and other
practice-connected

meetings 1.8 2.6 , 2.6 - 2.5 2.5 2.4 2.4
3. Working on insurance : :

forms ' ! 1.4 1.2 2.1 1.0 1.1 1.4 1.4

10. Other professional

activities . 0.5 1.4 0.9 0.4 1.2 0.9 0

TOTAL 57.0 61.0 59.6 66.9 66.3 62.2 42.7

INFORMATION AS A PORTION OF TOTAL TIMﬁ SPENT (INFO/AVERAGE) = .6865
Source: For (a): Medical Econcmics, oo cit., December 6, 1971, bp. 79-87

For (b): Medical Economics, November 11, 1974, p. 240, based on
a survey conducted by Clark-0' Neill Inc. and the A.M.A.
comparing the survey sample of 11,235 with the universe
‘statistics.

For (c): Medical Economics, ibid. p. 238.

The two major data bases on time budgets are:

(i) Department of Health, Education and Welfare, National
Ambulatory Medical Care Survey, Background and M°thodology,
DHEW Publication No. (hra, 74-1335.

(ii) See Contract No. HEW-0S-72-183, with suppcrt. from the Robert
Wood Johnson Foundation. The relevant reports are:
Golladay, Hansen, Smith et al., "The Empirical Study of
Efficient Health Manpower Utilization“, University of
Wisconsin, May 1975: Smith, Miller and Golladay, "An
Analysis of the Optimal Use of Inputs in the Production of
Medical Services," Journal of Human Resources, Vol. VII,

No. 2, Spring 1972.

“
-
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Another portion of the real estate industry includes sales of
royalties, copyrights, and patents. These transactions are
payments for intellectual property. (as opposed to'real property);
and are surrogates for the sale ot knowledge. Tney are accounted
as part of the information:sector. . '

. 4 :

Most of the real estate industry2is noninformationl,
including rentals on factories, warehouses, farms, private
residences, and retail establishments. The industry report in
Appendix 3. (Vol. 2) shows a detailed accounting of how real

estate was divided, with 21% allocated to information and 79% to
"noninformation. : )

Example 4: Construction

About 15% of the Construction industry was allocated to the
primary information sectcr. Education buildings are an obvious .
component, since they are used (almost) exclusively for :
informativnal purposes. Telephone and telegraph buildings are
also obvious candidates. Office buildings were also included,
with all noninformation uses (e.g., garages, retail stores,
warehouse space; removed. Selected military buildings, such as
computer centers and communication facilities, were also '
included. ' :

One of the more interesting components of construction is gas
and o0il ‘exploration. These services are a clear case of
"information for sale’ where the quality’ of the product is
unknown until well after delivery. The expected value of +
drilling. a dry well withovt foreknowledge versus the expected
value of "drilling a°well with the aid.of a forecasting service -
(profits of the well less fixed cost of the information service)
gives the break=-even value of the exploration service. Couched
in this manner, the value of the exploration service can be
determined using the decision analysis.method.- However, there
exist severe incentive problems in the production of this
particular sort of information. Consider the incentives of an
entrepreneur who owns (or intends to bid on) a drilling
franchise. 1If the oil field is larger that one plot (i.e., spans
a number of plots, each owned by a different entrepreneur), then
the information bought by the first firm becomes a "public good"
to the other firms since they could each receive costless
information regarding the expected yield of the commonly - drilled
0il field. Should the first firm hide the information frum the
others? . This sclution would be both impractical and inefficient.
It would be irpiactical because the firm which bought the infor-
mation would be voluntarily enjoined from acting on its ingide
knowledge lest its very actions serve as a signal.to the other
firms. That is, without revealing the information per se, the
firm will have revealed enough of the information by its
observable actions to undermine the secrecy strategy. The other
firms, can, by simple ohservation, gather intelligence ,
inductively. .The knowledgeable firm would inform the others in
the following ways: where to drill (by the location of the rigj),

how much to drill (by the size and type of ‘the capital equipment ’

brougi.t in), and possibly the expected value of the well ({by

6Y

<
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related financtal bohavior, such nS attempting, to buy ne]qhb011nq
franchises, actions on the capital markets, the behavior of
insider trading, etc.). The stratpgy would be inefficient, in
aadition, since each firm would have to” duplicate the infor-
mation-gathering efforts already purchased by the first firm-=
information which could be: shared by all.

. : Ll

“In the sence that exploration is a public goods rgoblem,

‘disincentives in its privaté supply might be éxpected Fach firm

”

would perce‘ve its margimal private cost as exceodlng ite private
benefit in cases where resources were commonlyv hela. 9nly if one
firm became a monopolist would the full incentive to pdeUCz
peru.t information be appreciated. Hence, society will . :
experiance a less than optimal amount of exploration unless some:
public subsidy were forthcoming or unless a monopoly were
granted. The existence of the U.S5., Geological Survey of the.
Department of the Intericr serves precisely as a public subsidy
to explbration. The provision of detailed resource maps, often
augmented by either special studies (e.g., satellite nxploration)
or industry-sponsored research (e.g,, American Petrolecum
Institute) reduce the private cost of exploratlon as an effeort to
induce the private collection ef what is normally a publiic good.
It is for this reason also that the exploration costs. are
understatad in the National Accounts--the output of SIC 1382
ignores three major sources of funds: Federal support through

:institutlons like the Geological Survey; private industry-wide

funds, commonly shared; and within-firm nxploratlon services that
are not purchased from an "information spec1allst.

The procedure cutlined in Chapter 9 will partially account
for the within-fitm production and consumption of infeormation
services, one of which (ipr the Petroleum industry) is clearly the
exploration services. From an accounting standooint, it is quite
difficult tor identify the joint and unique costs of performing
the exploration. Thqt is, a drill bit ma: be jointly used . for
both the exploration effort and the actual drilling effort;
similarly, an airplane may be used for the transportation of
executives and for aerial explorationn. Hence, a Significant
understatement ¢f the information-gs ering activities within
oil, natural gas, and mining firms . «xpected. (There exists no
unigue SIC. for the exploration services sold to mining firmge; all
such inforimation gatherincg i~ onresumed to occuvr within the firm.)

The exploration services are capitelized by thc purchaszing

firm; hence, the entire output of the industry is neld to a rinal
demand component—~gross private demes i3 capital LOAmugzon. This
is one of very few inctances where an informaticon service is
capitalized. Rnsear h and development, installation fesxs on

equipment, rovyalties and copyrights, software servic ¢
in house, commission on structures are some of the thers

’

These four examples show that the infermation activivy
cemposed of manv heterogencous piececs., The unifxiﬂq Adoll ﬂl"ﬁV
is that the goods and services that meke up the primary secior
must be fundamentally valued for their inforwmation uraiacing,

processing, or distributing characteristics. If vno . :nior-
mational aspect is ancillary to the noninformatioga! S
good or service iz ecliminated.
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. F.W. Bell and N.B. Murphy, Economies of Scale in Commenciak
Binking, Federal Reserve Bank of Boston, 1967.

C 2This convention is explained in Readings and Methods of National
Inceme Statistics, U.S. Department of Commerce, PR 79-83.

o 3E. Sondik,.unpuplished paper,'Department of Engineering-
Economic Systems, Stanford University, 1974. ' '
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4See Massey and Whitehead, Measurement of Time Spent Educating
Patients .in Physician's Ofgice, Report No. 2796; Evatuation of avn
Automated Medical Histony in Offdce Practice, Report No. 2741;
Devedopment and Deployment of Compuiten Adids 4in the Physician's Dgfice,
Report No. 2512; An Assessment 0§ the Utility of Compuler Adds «n the,
Physician's Office, Report No. 3096. - Bolt, Beranek and Newmar,
~Boston, "Mass. . Supported by Contract No. HSM 110-71-244 from
the Division of Health Care Information Systems and % echnology,

'L, Service and the National Center for Health

U.S. Public Healt
Services Research, U.s. Department of Health, Education and
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CHAPTER FOUR
CONSOLIDATED ACCOUNTS OF TidE PRIMARY INFORMATION S£i.CTOR

T.e purpose of this chapter is to consolidate the dgrailcd
industry data presented in Appendix 3 (Vol. 2} and to’ “Formal iy
introduce a set of National Income and Procuco Accounts for tLhe
primary information sector.

-

Appendix 3 (Vol. 2) contains desczriptions of all the industries

included in the primcry information sector. Care was taken tn
insure that all prorations and allocations are consistent with
national income accourting concepts, definitions, and methods.
Hence, a simple upward aggregation of the industry detail immedi-
ately ylelds a conSistent set of svomary accounts. They.are
consistent in two senses: first, they are fully reconciled
internally (i.e., within the information sector) and with the
Input Output matrix to be presented in Chapter 6; second, they

the National, Income and Product Accounts, and the economic and
population censuses.

Five summary and two detailed accounts are presented. The
accounts exactly mirror the national accounts format as published
by the Department of Commerce. This decision was made to
facilitate direct comparison with the conventlonal sectOrlng
scheme.

Table 4.4, "Gross National Product by Final Demand Sector,"
shows the final purchases of information goods and services by
the four final demand sectors--personal consumption, gross
private investment, net exports, and government purchases.

Table 4.5, "Gross National. Product by Maj,or Type of Product
and Purchase," displays the same . final demand data as in Table
4.4 except the categories are reversed. This table .shows the
relative size of the congumlng sector for each class of good or
service. . .

Table 4.6 shows the "National Income by Type of Income." It
provides a breakdown of national income by employse compensation,
proprietors' earnings and corpcr ite profics.

Table 4.8 shows "Gross Product Originating by Industry," and
is a summation of five value added components--employee '
compensation, net interest, capital cons umption allowances,
indirect business taxes and profit type income. The table is
broken down by sector . '

Table 4.9, "Gross Prcduct by Séctor," is a summary of the
detailed value-added components.  Jrdustries are aggregated up to
the "major sector" level and componsnts of value added are shown.

Tws detailed tables, 4.10 and 4.11, show the tinal demand and
value-added components at Pke 2-digit SIC level. '

e

e .o
L.

/
are “fully reconciled with other published national data, such as \)

g

\,l
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These seven tables constitute the fuil set of conrolidated
accounts for the primary information sector in 1967.

Comparison to the Machlup Study

Most of the basic insights and concepts motivating this study
were established in Fritz Machlup's aroundbreaking book on the
"knowledge industriec." His book, analyzing the 1958 economy in
detail, stands as an enormously valuables contribution. It~ :
provides an empirical backdrop to subseguent work by Daniel Bell,
Peter Drucker, and others. There exist, however, three
"significant methodological differences between his approach and
_the one set forth in this work, and they should be aired in
advance. ot

First, Machlup's accounting scheme innovated rather liberally
on the National Income Accounts concepts and practices, wheredas.
this study does not. Second, his work includes an admixture of
both "primary" and "secondary" type activities, whereas this
study keeps them distinct. Third, a variant of final demand.is
used by Machlup as a measure of the knowledge industry size,
whereas this study uses primarily the value added approach but
reports both sets of figures. The three differences are
discussed below. ' :

(1) National 'Accounts Concepts and Definitions

Mdchlup's basic accounting scheme begins viith five major
classes of knowledge production, processing, and distribution,
and 30 industries that are classified into: (i) education,

{ii) research and development, (iii) media of communicatioh,
(iv) information machines, and (v) informetion services. In
pursuing the size of these five activities, many "adjustments" to
the conventional notion of Gross National Product are made. For
éxample, education in the home (as the forgone wages of
‘nonworking mothers) is explicitly accounted, as' are‘implicit
. Costs (such as implicit rentals on school buildings), education
" in‘ the church and the like. Although Machlup is consistent in
adjusting the total GNP for 1958 by the amount of these
additions, the methodology is not comparable to standard income
accounting concepts. o

Also, Machlup includes a variety of current account items
as part of the "total knowledge-production value," whereas the
standard measure of final demand excludes all current costs.
These distinctions are carefully documented. For example,
businesses purchased $2,503 in advertising space from the news-
paper industry as an intermediate product--hence that amount was
not included in official final demand estimatec. Machlup treats
the advertising purchases as an investment made by the firm, as
if it were investing 1n structures or machines, and hence
transfers the amount into final demand. I agree in spirit that
advertising is an investment, and its purpose is either to
capture market share, defend a mar ket share, or induce new demand
in an expanding market. wHowever, it represents a deviation from
the concepts and definitions of national income accountig.

o
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A choice point was reacned early in the research. " On the
one hand, many deficiencies exist in the notion of GNP as a true
"measure of economic wealth. For example, recent attempts to
measure Net Economic Welfare address the GNP concept's failure to
distinguish economic goods from tads. On the other hand, GNP
measurements are standardized and accepted, both across time and
by internaticnal agreement. v

The choice was whether formally to introduce an
information sector into the conventional national accounts
structure; or whether to innovate both by introducing a new
sector and by redefining the very concept of GNP. ] SPEN

Tre decision was reached with caution--that the concept
of an information sector was sufficient.y new that a simultaneous -
overhaul of the GN® scheme would confuse and obfuscate more than
it would help. When the economics profession agrees on a new
measure of Gross National Wel fare rather than Gross National
Product, the informaEion sector can be redefired with all the
other major sectors.® But until that revision uccurs, I chose to:
adhere strictly to the accgpted national accounting practices.

(2) Admixture of Primary and Secondary

Several adjustments that Machlup made to the "final
demand" accounts were early insights regarding the secondary
information sector's existence. For example, "training or the
job" is clearly a secondary information output, as 1s research
and development financed and conducted within noninformation
firms. Machlup's discussion of the government as a knowledge
industry, with outputs .such as "regulation of industry" and
"international affairs information exchange services" is clearly
a precursor of Chapter 8. However, the primary sector has the
distinction of representing only recognizable market
transactions. All nonmarket processes are relegated to the
seconda. y information sector of CHapters 9 and 10.

- The primarv and secondary activities are quite distinct.
In some cases, markets for information are clear and measurable.
In other cases, markets for information have not or cannot be
formed and the entire activity occurs in a nonmarket context.-—An
example of a market that cannot form is foreign intelligence.
All purchases and sales of intelligence-type information occur in
an "informal" market setting. Industrial espionage is a similar
informal information market (no SIC code) in the private sector.
And detective agencies are the:formal market (SIC code 7393)
analogs involving the producti=~ and exchange of intelligence
information. )

Confounding nonmarket information activities with

information exchanged in markets needlessly strains the intuitive
appeal of this type of work. A much more straightforward method °
.of measuring the value of secondary "knowledge production" is
avallabile if one resorts to using the income sids of the accounts
rather than attempting to adjust the product side. More on that
in the next section.

G
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To illustrate the. impact of imposing the two restrictions
on Machlup's GNP estimates, consider Table 4.1. The table shows
Machlup‘®s origihal estimates in column 1, and the "revised"
estimates in column 2. The revisions include two adjustments:
i) “all intermediate purchases were removed from the GNP
est1mate, and: (ii) all items that fall outside my concept of a

"primary information industry" -were removed. The resulting
account shows that only 16% of GNP in 1958 was attributable to
the primary information sector, as opposed to Machlup's estimate
of 29% of GNP. 'The other 13% of GNP partially encompasses
certain secondary information.activities.

3] Use of value Added

Using the income side of the accounts offers two main
advantages. First, it allows the researcher to measure the cost
‘of the secondary information services directly. Second, value
added is a more accurate measure of wealth and income originating
in the economy since it is insensitive to the cost of goods sold.
An item with costly intermediate purchases‘w1ll "sell" more to '
final demand since its output price will be correspondingly
higher. Two goods with identical- wealth-generating attributes®
could hdve very different final demand- sales, depending on the
use of the item. If the good or service is mainly intermediate
in nature (such as advertising), it will show.a zero final demand
but a sizable value added. For example, iron ore sells. very
little of its outpug to -.-final demand since most sales are to®
other firms; yet it generates a considerable amount of wages and
profits. By contrast, the Jewelry 1ndustry selis almost all of
its. output to final consumers.

B The omission of vaiue—added estimates from earlier work
undoubtedly reflected the state of data processing. facilities
available at the time. without fast computers and, more

_importantly, very extensive interlocked machine readable-data:

bases, it is doubtful whether a more comprehensive report could
have been prepared. Ir the 15 years gince Machlyp's research, a
wealth of information became available and accessible. Hence,
the consolidated accounts presented in this chapter 1nok at the
‘information sector from both the final demand and value-added

perspectives.—The two measurements of GNP differ considerably,
as we shall—see below. »

A Brief Note on the National Income Accounts

It is outside the scope of this chapter to explain the
structure of the Natioral Income AccounSs (NIA). However, a
brief historical note mlght be _helpful.

The NIA only recently came 1nto belng.' Before the landmark

'studies by Kuznets in the 1920's and 1930's, the accounts were

sketchy and not systematlc. _ ‘ ‘

Quesnay's tableau economiQue was an earlv precursor of both
the accounts and the input-output matrix. The theoretical

- greundwork was established by Kevnes, who focused on the flows of

G
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investment and demand as determinants of income and employment.
_Keynes took a personal hand at structuring the accounts to suit

his analytic purposes. le stressed final consumption (or aggregate
demand) as a major determinant of nationai income. In particular,
he stressed government expenditures as-a key policy tool. :

Tn the United States, the lead was taken by the National
Burcau of Economic Research in the ‘early 1920's. Their, early
Incoite and Product, Accounts were quite sketchy, and considerably
~out of data. . In 1932, with the impetus of the Great Depression
and the pressing need to devise macroeconomic policy, Congress
gave ,the Department of Comme.ce a rnandate to prepare a cowmprehensive
set of national accounts. 4 Simon Kuznets. who had done considerable
work with the Natiomal Bureau_cof ‘Economic Research, set the basic
fremework in the late 1930's.” By 1940. the accounts as we now see
them were regularly proiuced by the~National Income Civision of the
Depazrtment of Commerce. The 1945 Budget first contained a set of
national accounts. After Worid War II, the concepts and method of
national accounting were adopted by the League of Nations,_ and
4iffused rapidly around the world. rhis work was eventually picked
up by ~he United Nations and the Organization for European Economic
Cooperation (OEEC), and an inte:national standard was developed.
At present, over 140 -countries publish national accounts. The
accounts that we now use were only “finalized" in the 1950's. They
are still very much in flux, as evidenced by the stream of suggestions
and modifications appearing in Commerce's Survey of Current Business
and in the Review of. Fconomic Statistics.

.\
3

The income and product sides of the accounts are two methods
of measuring GNP. The components of income (value added) and
sroduct (firnal demand) are shown in Table 4.2. '

TABLE 4.2: GNP _CUNCEwPS: 1NCOME AND PRODUCT

Prcadvet Side

ll—"_l-z‘sLU’.; f\!)Dh"u_j =

FINAL DEMAND

Compensation 0f entloseon . Personal consumption expendituves
" Wages gnd sailaries o ) Gross private domestic investment
Supplofents : Gross domestic private capital e
K -ntal ineame of persont . formation
Corpuzate proflts & aventury Net inventory
valuation adjustments - Net exports of goods and services
ot interest Gov't purchases of goods & services
bBusiness transfer pagment, ) Federal udefense purchases
Indircct tu 1A Federal non-defense purchases
lL.ss: Subs:d 5 currens state and local purchases
surplus O Government enternprise )
Capital consumgeion allowances’
In t'.. aggr=gate, total value added 1s an identity with total

final 4 =and, although for any particular industry, final demand
and value added 4o not (necessarily) balance.

G
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THE CONSOLIDATED ACCOUNTS

o

In this section we present the consolidated accounts of the

primary information sector.

The sector has been-“splintered

the finest detail and aggregated to the most general level. To
help the reader, the following is an index to the different
ievels of aggregation and where they can be found.

<

TABLE 4.2

into’

INFORMATION SECTOR ACCOUNTS AT DIFFERENT LEVELS OF AGGREGATION

INGEX TO THE PRIMARY

FINAL DEFAND COMPONENTS

w

Sumitary NP .

Ffinal demand by 2-digit industr .
Netailed final demand by 6-digit I-O industry
Detailed final demand by 7-digit SIC code

VALUE ADDED COMPONENTS

Summary Natioral Income

Gross Product for 1l major sectors
Gross 2Product by 2-digit SIC code
Gross Product by 6-digit I-O industry

Tables 4.4, 4.
Table 4.10

Appendix 4, Vc
Appendix 3, Vo

Table 4.6

5

1. 8
1. 2

Tables 4.8, 4.9

Table 4.11
Appendix 3, 4,

Vols.

2,8

Final Demand

Sales of information goods and services to. the four major

secctors of final demand accounted for some 21.9% of GNP in 1967..

Table 4.4 shows the distribution of the $174.6 billion in final
Column 1 of Table 4.4 is identical to that produced by
the Bureau of -Econcmic Analysis, except that a statistical
adjustment of $924 million was subtracted from total GNP.
was necessary because the recently revised national income

sales.

benchmark (completed in January, 1976) differs somewhat from the

GNP figures rublished in the 1967 Input-Output tables. The
adjustment represents a 0.1% difference, which is well withih the
0.5% measurement error associated with the economic censuses.

This
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e .
Table 4.4, -Gross National Product,

1967
[Mallions of dullars)
'l'olai Information lintormation
final final pereent of
demand demand total
Gross national product ... ... e ' ................... <795,348 174,585 21.9
Personal consumplion expenditiaes ... ...t i ae e 490,358 83,742 17.1
Durable goods ... .. e e 69,646 5261 7.6
Nondurable goods ... L. S 212593 4,006 1.9
LT S 21 o S 208.119 74485 358
Gross private domestic investIMEnt ... ..ol L 120,829 21,583 17.9
Fixed investment . ... ... . iiee e nnan F T R . 110,730 19958 18.0
SUUCTUTES o v et v et ae e ee e e e en et e ae e e saatnns RN e 57,430 9871 17.2
Producers QIIaDIC .o o et i s 5$3.300 10,087 189
Change in buSIness IMVENTOMES . o .. oottt iian i e ae e ieata e eans 10,099 1625 16.1
Net export of g00ds and SCIVICES . . ... vt t vttt e 4,937 2,942 59.6
Government purchases of goods and SeDvices .., oL i e 180,188 66,308 36.8
Federal . - 90.924 26196 295
State and 10Cal . v e T i aae 89,264 39512 443
Statistical 2AJUSTMENT . .. . ittt e ettt et i, 924 ......... T

Seventeen cents of every consumer dollar represents purchases
of information goods and services. About 8% of all durable goods
purchased by households were items such as televisions, radios,
hi fi equipment, communicatiocn gear, and calculators. Only 2% of
all nondurable goods were informational-~-mostly printed matter--
the other 98% including the common household items such as food,
clothing, housewares and the like. Services purchased by
households were divided 38% to information (e.g., finance, )
insurance, physicians' counseling, accounting, law) and 62% to
noninformation (e.g., auto repair, restau nts, dentists, and
hairdressers).

Nearly 18 cents of every dollar invested in the United States .
was for information machines or buildings. Fcr every dollar
spent on computers, telecommunication equipment, printing presses
and the like, about $1.z8 was spent on office and school
buildings to housge the information processes that use the
machines. '

The net trade balance in 1967 was $4.9 billion for the whole
economy. The net tr2Ze balance in the primary information sector
was $2.9 billion---some 59% of total net expcrts. ' This surprisingly
large percentage is explained in more detail in Appendix 4 (Vol. 8).

But it shows that in 1967, information goods and service -exports
were a significant component of foreign trade in net terms,
although they were not nearly as large in gross exports relative
to such items as food, chemicals, and heavy equipment.

[
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Federal, State and local governments accounted for some $66.3
billion 1in purchases of information goods and services. As we
shall see in detail 1in Chapter 8, the government can be split
into four parts: (1) the primary information portion of govern-
ment which includes those goveanental services that have direct
analogs in the (private) primary informaticon sector; (ii) the
secondary information.portion of QU' v+n. 1t which has direct
analogs to the secondary quasi~indu.:* -i{»c discussed in Chapter
9--planning, management, etc.; (i_i!} tp“<1allzed government -
information functions which have no < i’ .t analog in the private
sector-—-foreign intelligence for example; (iv) noninformation
services usuch as large portions of defense. 1In the national
income accounting scheme, the government's share of GNP includes
the purchases of all goods, services, and wages of government

‘workers. The portion allocated to the Federal primary

information sector is restricted to the government's purchase of
goods and services from the primary information industrivs plus
the wages of workers who are employed in the primary informaticn
portion of the Federal government. The Postal Service is not
included as a portion of the Federal goveyrnment. since it is
treated as a "government industry" in the private sector. The
State and local governments' contribution to GNP includes all
purchases of goods and services from the primary information
sector plus the wages of workers employed in public education.
Other than education, which has direct analogs in the primary
information sector, all other State and local services were
either allocated to the secondary information sector (see Chapter
9) or to noninformation. The largest source of error comes from
the 1ack Of easily accessible data on State and local govern-
menis. We would prefer to produce a more detailed accounting of
tute and local outputs, but cannot.

Tt

the same information as Table 4.4 .|

Table 4.5 contains
transcosed to show the'goods and services tv type of product and
purchaser. The tablez shows that nearly 18% of all durable goods
were informatior machines ané egquipment. Over half of all
durable goods purchased by governments and nearly 2 third of all
durahle goods oxported (net) by private industry were information
machihnes.
/gy aoruirast, only 2.3% of all rondurable goods were infor-
mational. Als it the entire amount ($4 billion) was purchased by
houscholdzs. The zsovernment purchases of $1.1 billion were mostlv

1

!
for  paper, cffice cupplies, and printing.
represented a significant portion of
demand (71.5%). Consumers svent cver S$74
governments cpent some $48 billion
primary information workers). Exports
pillion, most of which coriginated in the
ti=s and managemant fees,

accognteq £
sale gf roy:z

over #11 structures werez information buildings-- .
offices, , librariss, telerhone and telegraph facilities.
Four out v ten infcrmation structures were purchased by
governmentz; < rest wore private orffice and communlcation

puildings.
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Table 4.5.--Gross National Product by Maor Type of Product and Purchaser, 1967

Total Intonmation Inf R
. . . B " final Yinal nlulll\.llln}l
demand demuand pcr;u"n!lol
e (Billron §) |} (Meition $) o
Gross nabonal product oL ’ ........ L 7954 174585 219
Durable goods .. ... R LR EE AN 148.7 26,678 17.9
Personal consumption expendtilufes .. .o in e 69.6 5261 7.6
CProducers durable cnpme o . 0087 ;.
(;xu\;cu”;nzrv\il:lu}! N ..xbx,wm« nt.. .. e 53.3 10,087 189
: T 8 T S T R 163 88438 543
NCEENPOITS | ottt et e s 4.2 1,32 3l
Change 10 BUMNess IVEITOTIES L out e ’Q.'l l"l;(- 2 l.’i
NORUIIBIE GOOUS « oo o oo e e e e o 2385 5.392 23
Personal comsumplicd expendiUIes oo 212.6 4,006 158
Ganvermmenl PUIChAsC L e e ’.lui l‘l 39 Aﬁ“’(
R Y < L R R ~0; -:22 o
Chanee 10 bustnesy inventorics ... .. S R e : 4 “385 98
SOIVICES oo ee e e e e e RERRERIT R R © 3262 124,826 38.3
Personal consumption expendituzes oL e et 208.2 74 188 358
GOVCTIIENT PUICHANGS . Lo l16.§ 48'5024 :tl 5
GOWIMIELPAILILINS e 16. 03 .
CLUNDOITS Lottt e O 1.1 1.838 167.0
SHTUCTE 5 + v v s v e e e et e e e e . 82,9 17,689 213
Private SUUSIUIES . Lo le L PO 574 9871 17.2
D asturce 23 518 30,7
l : L R] 7818 30.7
Statistrcal MJUSHICAL L. oot e et .. !

a2 . -
Inciudes change tn business inventornes from woyvice wetor.

Naticnal Income

Table 4.6 shows the National Income Account for the primary
information sector. In 1967, nearly 27% of all income originated
~ith information goods and services. Almost 29 cents of every
dollar of employee compensation were earned in a primary
information industry, whether in the private sector or in the
Foaderayr primary information industries. The military was the
least information intensive (in wage terms), employing less than
~ne information worker for every three noninformation workers.
THe ¢ivilian government was the most information intensive=--
simost 43% of all Federal, State and local wages were paid either
~ the Federal primary'information industry workers, to postal
service werkers, or to education workers. -

Proprietors' income, a catedory of "profit-type" income in
inhe valuc—added accounts, is divided into business and
nrofessional establishments and farms. Non# of the farm
proprietors’ income is included in the primary Sector, althcugh
<ome information occupations heid py farm employees (i.e., pure
maragement) will be accounted as part of the secondary
information sector in Chapter 9. Abpout 19% of all business and
nrofessional prop[iefors were informationzl--mostly
unincorporated lawyers, accountants, architects, and small
susiness service firms. The majority of proprietors'’ income
rests with retail establishments, 2nd mostlv falls outside the
orimary information secctor.

None of rental income <f perefns appeare in the primary

snfnrmation accounts.
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]
Tet'e 4.6 -National Income by Type of Income, 1967
{Milt ans of dollars}

 Total Information | Information

- national national pereent of

income income total .
INZTORA] INCOME + v vt tevne oo e nnnroaeesosonennssoscannncsosssass 655,805 176,319 26.9
Compensation of employees . ... ottt 471915 136,488 289
Private PP P 376,514 99,328 264
LY U E 3 S T T R R R R 18.842 4,432 235
Government CivIAN « ot v ittt ettt te ettt et 76559 32,728 42.7
Proprietors’ iNCOME ... vvvvveneennneersnonneonnns ettt e 60974 9,187 15.1
Business and professional ... ..ttt it e e 48,864 9.187 18.8
) 28°5'¢ 1 | AU P S R 12,080 0 0
Rental income of persons with capital consumption adjustments?. .. .. ... e 19,376 ol 0
Corporate profits and inventory valuation adjustmient ... ... o it 79,261 33,675 425
Profits ....... LR LR R PR PR R R PR PERPPTPT IR TR PR 17330 33,675 435

Inventory valuation adjustments .. ... oiiit i i ittt i ii et 1,744 [ 7% TR I
Capital consumplion adJuStMeEnt L. ..vvuten it ieeeianerranereerentesannens 2675 na.|........
N INICIEE o o et iieneeaeaoacanoceaseanansasnnsnnnsson e eeeeaeee s 24,279 -3.031 -

n.a.—not available.

2Capital Consumptinn Adjustments are adjustments made to depreciation by the Bureay of Cconomic Analysis, Department of
. F )

Commerce to reflect current replacement cost. e

¥

S a

Over .43% of all corporate profits originated with the primary
information industries. All corporations in the United States
carried some $79.3 billion in profits in 1967; the primary
information industries earned $33.7 billion. This unexpectedly
large numper was distributed across the information indusStries as
shown in Table 4.7. After removing the government 's shate of

_primary sector national incume ($37.2 bill:ian), the i1nformation
industries alone accounted for 21% of nati.»:. ‘reoome--but 43% of
cnrporate profits. Each dollar of employc.: :o-._.satic in the
information industries generated 34 cents :m crofits.  For_ the

overall economy, the ratio was about 2} eorig.  This is partly
explained bv the large profits earned ' & i +.; aphone and

siit oo labor ratios.

re

bankina industries, which have very hig . 3

Corporate profits origirating in the invormation industries are -
understated py approximutely $2.5 5111, Ziwee e could nnt
develop data on inventory valuation adj i uwern:

I
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PABLE 4.7: BREAKDOWH OF CORPORATE PROFIT IN THE PRIMARY INFORMATION INDUSTRIES

($ Millions, 1967)

Information buildin;s constructicn - 1,200
Non-duradle information goc.ils I,BGQ
Durable informetton machin-s and qoods 3,762

Commnunications - telephone, zadio, TV i,292
Trade in information goods ’ 3,232
-Banking ’ 6,161
Credit agencies 1,762
Security and commodity brokers 1,013
Insurance cdrriers 1,024
Insurance agoents 1,667
Real estate -- informatieon components 4,177 N
Misc busincss intormation services™ . 190 ,
Misc professional information services® 702
Intorrational components of physicians' <7 Zes 4,228
Other informatica services (ec.g. adverti... i) 1,034
Postal Services ) - 946

TOTAL CORPORATE PROVIT: INFORMATION 1WIWUCTRIES 35,458

iost profits in this category were -+ .ncd as proprietor's income.

Total Lusiness
professional in:

ormition service prof.rvs were $i,771 million; total
ormation scrvice profin .ere 30,524 million.

Source: BEA lnput-Outht Worktape.

Value Added

Table 4.8 shows that around .7. of total C:.ss Product (value
added) originated in the primary iifor:ation .ndustries.

The Gross Product Originating -7P2; zabl. shows the
information components that are dra-~ o:* £ the 11 conventional
sectors. The Agriculture and Mining sector. wontain no primary
information activities. (Their secondarv .>'.vities--R&D,
plaan.:g, and coordination-~are shown in Jnapter 9.)

Nearly 24%, or $8.5 billion, nt the vonstruction sector was
alus. added in building offices, wuharnii, and communications
tacillities. .

around 15% of the Manufac=.:.nw sector value added originated
with information goods. The wui* of nondurable manufacturing in
the information,accounts is p-iating and rublishing. The
informatior durable goods are jprimarily composed of "electrical
machinery,  a cénventional ind.stry name that irncludes printing
presses, office machires, and computers.

None «f the Transporte+tion and the Utility sectors
contributed to the primar~ . aiformation accounts.

The entire Communicatiii sector, including telephone,
telegraph, radio, and TV broadcasting was allocated to
information.

About 12+¢ of the Wholesale und Retail Trade sector margins
originated with che sei2 of intormation goods. The trade margin
rep-esents the difference between the producers’ and consumers'
pricesg, or "markup.”
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Table 4.8 --Gross Product Originating by Industry, 1967

{Millions of dollars]

Total Information {Information
~ value value peicent of
addced added total
All industrics. 10tal (GNP) ..o s e " 795,388 | 200.025 25.1
Agriculture, fOrestry and LSREEIES ... ... oveeineaen e iae i heaeaae 26,733 0 0
e O O P 13,886 0 0
CONTACT CONMIIUCUON L ottt te et e ieaananastnesseacaonasnesenasanaann 36,102 8.527 23.6
BT Yo LT3 £ T R 223,729 32,691 14.0
NONAUrable GOOAS . . . .o\ttt it e e e 90,598 l|.75_2 13.0
Paper and allicd Prodicts .. . el e sns 8,005 1,539 19.2
Printing and publihirg. . P 10,718 10,223 95.4
(81 T e e i 71.872 0 0
Durable goeds .. toenteennn. e e 133034 20.929 15.7
FUIMIIUTE o o e e et et v aer i asesaeorencessaansanasonsassascannnss 3,380 528 15.6
Machinery, excluding electiic ... vttt i e it 23,980 3,198 133
Eleetzical machileIy L oot ve e s iieaeeeranncrneenneannnneenncanannns 19,959 12,123 60.7
IISUIUTICTTS o o e oo ettt e e e ia v e ar e asnnsonensnrnosnensnsennesanas 5,606 4309 76.9
MiscrHaneonus ManuiaClUIINE . oo vt s e e iarassnannneeeseoanacanasanss 3.305 771 233
[0 11T R S I 76,904, 0 0
Transportation ......... et iaeieseiae e baasaaas b eneneaeesans 32,040 0 0
COMMUMICAUON . oot et sttt ea e e aeananaancaanaacascnnns Geeeerennaen 17,632 17,609 *
Telephene and Lelegraph Lo i i e e 16,024 16,029 )
Radio Yuvead st aid ioJeVISON ottt 1608 1580 *
Electric, gas and sanilary services .. ... e 18,429 0 0
Wholesale and 1etall adE ... ... ... ..t itetie it ettt 129,863 16,053 124
Whelestle 11ade Lt it et a e eaanns 51,802 8584 16.6
Retailtrade .. ..o T e e aeee et 78.061 7469 9.6
Finance, insurance, and 1eal eS1ate . . ..o vuvtieeeiiniean ettt 108.840 41425 38.1
Ranking .. ... e e et e 11,843 11,731 &
Credit agencies, hetding and other investment COMPANIES ..o eniieetiaaanan =437 =190 | ... ......
Sccurtty and COmIaniy BIeKeIS it e i et e 3582 27713 7116
FSUTARCE CALTICIS « + o o e ot et ettt e e e s e neeaanaceesesaanasnssnens 7822 8.826 )
Insurance avents, Brokers 30d SCIVICE ..ot vviivennannn coeremrooeaeanaanns 3,344 3485 ]
Rl OSabE o et et i et aes s ne it eseannasasasnasssonsanonnansansansasnas 82,686 15,364 15.6
SETVIEES v e e et et e e e e e e e 86,992 43,021 49.4
Personat and niseellancous TOPAN SKIVICES oot i ivnr e e anoneranrsasscoessans 9,751 853 8.7
MO N 20US DUSIICSS SCIVICES L ot e n e ensnansrtsnsononsensonansassnssasns 11919 10,703 89.8
MOBNN PICIUIES ot et ettt mie e et aa it aaaaa et aaaaaenas 1,690 1525 )
Amusement and (eCIeation SEIVICES L.t entenneenaasoonncrtanaatansaanas 3,607 485 134
Medical and other Bealth IV IeTS . o oot ie e eeessserae e aennesoannansans 21392 5,754 269
Miellaneous Professond] sIVICES L i inneecaeaeaetanesaaaraseasasenns. 12,738 12,183 '95.6
FAuUcatonN] SIVICES 0t e it e e e e me e e e eaaaasaan e ra e 5446 5.170 *
Nonpiof it membership Gramizations .. ... ieeivne et eiaenan e 1521 6348 - 843
[0 XX 20 O 12922 0 S0
Governinent and government CRLETPIISES oo s e s s vneee e en o eaneeannnnnaneenn 95,827 40,699 125
Fedetad ..... B, e e e 40559 15,711 389
General BOVEINMIENT L Lttt it et e aae e ittt 35 865 10,232 285
GOVETIINCAL CATCTPILLS 1ot v e et nevaeacanseccnsennsanornsearaesounes 4,694 3539 754
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Table 4.8 - Gross Product Orignysting by luduetry, 1967-- Cor tinued
Total Intonmabon ‘ Intormation
vathue walue peroent o
. added added total
e — - S e Sy
State and TR TS O I T LIRS £58.268 26428 ' 57
GERETAL FOVIREICRE ot e e et e e i e et 49,222 26903 s34
GOVETHRICNT COLCIRIIN o ot e caa e o ae e tae ettt aa e e - [T V] [
CReS Ul e M OTI . e e e e 4510 0 0
. . |
SANSHCAl BJUMBICIL L. e e e 802|.. ..o 1 ..........
(%) Dicrspenes between Nagenal frzomes Acoounts and Inputdutpai Worktape 1007, of industny allocatdd teintonmation,

Over 38% of the Finance, Insurance and Real Estate sector was
allocated to the primary information accounts. Note that only
19% of the real estate value added originated in brokerage, _
office rentals, and trade in intellectual property.

Nearly half of the conventional service sector was allocated
to information. Most of the miscellaneous business services
(89.8%) and professional services (95.6%) were purely
informational in nature. By contrast, very little of the repailr
(8.7%) and amusement (13.4%) industries wers involved with
information goods or services.

- The government's GPO originated in three ways: (i) about $3.5
billion from the Postal Service as a primary information
enterprise; (ii) $10.2 billion from the employee compensation
paid to informaticn workers employed in primary Federal
Government information services; and (iii) $26.9 billion in the
employee compensation paid to State and local government
education workers.

In all, over $200 billion of a total gross product of $795.4
billion criginated 1in information goods and services. The '
information "activity," discussed in Chapter 3, is a composite of
industries that presently reside in seven major sectors of the
cconomy. Table 4.9 shows the same $200 billion displayed by
major sector, and broken down intce components. Nearly 30% of
total emplovee compensaticn was earned in the information
industries. A detailed breakdown of this number is given in
Chapter 7, on the "Information Occupations." Nearly 18% of all
capital consumption allowances were taken on information machines
and structures in the primary information industries. Arcund 16%
of indirect business taxes, such as excise taxes, was paid to the
governmgnt on information goods and services {such .as movies)
cales. Nearly 27% of total profit-type income was earned in the
information industries. This figure includes profits earned by
corporations (about §33.7 billion) .and retained earnings of
proprietors ($9.2 billion). The public sector accounted for
$40.1 pillion, or some 5% of total gross product. The private
cector- primaiy information--the portion that is produced for
market axchangco-—-accounted for 203% of value added. That ig, one
Fifth of GNP originated in the private market productien,

il
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Table 4.9 ~Gross Product by Industry, Total and by Components, 1967
{Madlions of dollars]
Total Intai ]lnlrrm.xlm:.
walue Vi pereent ag
added ! 1o

Al industoes, sl GNP L e 79_5‘.15R MR 2501

Fmployee compenation e e 467.240 136, s M2
Notuitesest L. L e e e e Do 23416 AT

Capatel comumplion alloWanies . Lo 0 e 68,895 120 1o
Ieduect business tves L. L e e e e e e e e e 73524 | A
Profitty pemveime oo e e e e 160,508 12562 NI

Private seetor .. ... e b208.5 159,320

Frployse compenalion Lo L e 3822 Wy NUA
Netonterew R .o 244 ERUEN
(-] 12151 !
73.5 11503 !
16015 43808 2

Capitat conauaptn allon
Induect busine.s tive
Protit-ty pe incaing

Agniculture. forestry, and tishenes .o e e e 26,733 ] Q
Fmploved commemation L. oL e 3,706 ] &
NETEITCIUSL Lo, it e e e 2368 & Y
Capitst corsun sollinwances Lo e 5670 i} 0

rdiieot Y\m:_:\r.'\.\ AU e e e 2,199 0 Y
Frotr-tvpe v 12,790 0 ]

Minuig 13,886 0 Q0

- 5,188 4] 0
n.a. 0 bl

- 3265 4 0
Indseet business wanes L. e e e 1,134 0 Q4
Prol-sy Pe OnIme © L e e e 4,228 V) 0

CONLISCL CONSUULTON ... it et i ae el e et 36,102 8.527 236

Finploves o mpereation O 26 600 [ M2
Net I0Iest L0 i e 264 29 IR
Coaprtal conva upien iomdiiss oo o i e e 1961 225 1S
Dodiwst BLaiess TaNes L e i e s 917 1600 A
Frofild, pe ieunins Lo o e e e 6,260 1201 189
Manufzoturing .. L L e PN 223729 32691 14.6
Lmiploy o Compunaalion « .. oot L e e 152265 23449 sl
B 11 S P e 232 : 268 1.0
Camtal conspntann ilewanees e e 17354 1942 te2
TRdare ot BUMECSS TuNEs L i e e e e i s - 15473 110 2.0
POt Ly PO IMTUMIT Lttt et et e e e 36,316 S622 185

NOBJUIADIE £00d5 ot ottt veee 90,595 11,762 139

FMPIOY S COIDIANITION L e e 55,793 R.872 189
Netntenest e 967 54 <
- CoCapatal o e DT ARG L e e e 7,396 309 io

Ioduect buamnoss taves e e e 11,493 176 1
BLotity e iRCOINS e e 15,046 1,560 32
Dutabie v nods 0 Lo e e 133,134 200929 15.7

...................................... 96472 IR ‘ 161

Fmelogee oy

Netnterest e e 1,354 21e 188

Copalal comnarpien Alemanees © 0 L e 9958 1,142 s

Idire et DUSInesS Tiats e e 4.0580 238 &7

Prott-type tncoms . ... e e e e e e 21270 3,762 17.7
o
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Table 4.9- Gross Product by Industry, Total and by Components, 1967 -Con.
{Millions of dotlars]

Total Information finfermaiion
value vabue puicent of
added added tetal

Transportation ............. R I EEEEE R R PEREREPEE e 32,040 . 0 0
LInploy € COMPERMILION Lo tv ittt iia e eae et 21 8M 0 ]
IR T 1R S P .. 940 0 0
Capital consumption allowances ..o P P 4,745 0 0
INAIICCT BUSIICNS TANGY oo v et v vt v nco e an e anotanaenen e onnans " 23R 0 0
Profit-type ineunte 2,214 0 ]
COMMUIICAtIOR . . .ottt ittt uaaesasscasosennnnnssnasseasesnesnsasnnsss 17.632 17,609 )
Employee Compensaiion . .voueeitntgiarneeastiaaaanaasanannens 7,703 1,703 100.0
NOUITCIENT L\ et van e ee s eannanenenraonsaasanesassnanssnnns 691 691 H0.0
Capital conumption allowanees oottt e 2462 2462 100.0
IR AICCT UMDY LANCS ¢ o v e v e ea v aneeoancnnnneneseronssnsasassonsnns 2,375 2561 1y
ProfitelyPe iMUOMIE L ov vttt iee et caaiee s e sansaiaaasransaanasas 4,401 . 4.392 &)
Telephore, telegraph, and related services ..... .. P 16,024 16,029 S
Employee compensition .ot n i e e . 6641 6641 100.0
NCUIMTETEST o oot tee ettt e s e s nnsaa oo aasssannsaeeaansonas 645 645 1000
Capital coMumplon allOWANTES Lo v it e 2219 2279 100.0
INdEeet Busless TINES L oe i e e eninnat cre e ians et iaeae e 2,314 2330 M
PrOBIIyPe ICIME ot et earnnnnanan e aannen ettt 4,145 4,134 (B
" ~-Electric, gas And SANILALY SOIVICES ..ottt va i e s ie e s 18429 ,0 0
Emiployee COMPEnsation ... ou i ienenntoesaansnnnaassasasisnaes 5918 0 0
T LNt 3 S A 1,813 0 0
Capital consumnption allowances ...... .. e e teaaaaie e 3,693 0 ]
TRAIrcCt DUSINESS TANES o v e iennrnnnsnesonnssnssonnonensnsnnnsnans . 2,118 0 0
PrOfitetyPe INCOME o\ttt i vsinneanaaaasasosennsssenecasnnansannanns 4.885 0 0
Wholesale-and retail trade .......... e 129,863 16053 | 124
Emplovee COMPENSItIOn . . oo uienianaeerssnnesesoianeaneaenssssasans 73986 8,765 1.8
Netintersst ... ot iinanas PPN 1,039 143 138
Capital coOnsUMPUON allOWaRCES + ot vt it seien s aeea e anns 6,680 880 13.2
Indirect BUSIICSS 13%ES . L iuvinvnnnonvonannansnes et 24,622 39033 123
PrOfit-1yPe MICOME L. it e i iaaaacaneeorennensnnasesnnaanonncnns 23536 3,232 13.7
WHOTESAIE 1138€ - ..o\ ee e eiaiee i e ianeeeaannonnnnannes e, S1802 8584 16.6
Employee COmpensation ..o oneneeseonassssasaasasnnanssonsons 28,138 4533 16.1
NCUINTCIOST & ottt vt e ennecnsssonoesnnasossonssnassssonessnsonnnns 420 79 18.8
Capital conswumption alloWances .. o.  ciiveneetiiraaaaiaaans e 2268 469 20.7
INAIrCCt DUSIICN TANES .ot e vens casesaaseasenasanaenn e 12960 £ 980 153
PION-IYPC iNCUINE Lottt i i vennass  caessnsennntonnsnsnaassannass 8,016 1523 i9%.0
Y T T R LR R R R R 78,061 7469 9.6
Employ ce compensation . ... .0 e e aeeaaeaeaaaaeaeeeaaeie e 45848 | 4,232 9.2
NCUIMTEICSE o oot vee i tnenesioncnnnnsosusnsenssasanssonssniosans 619 54 i0.3
Capital consumption AlOWANEES «vuvrsvensaeeneesrnmueensasesesnaesns 4412 411 9.3
INAITCCt DUSINCSS TANES - 4 vt e vt enesonnnsnsennsoenoneansossnsssnnns 11,662 1053 9.0
Prafit-tyPe iNCOME L ..ot iiiiininnannacannesosiesosarennsanesannns 15520 1,709 11.0
Finance, insurancs and 1ead €S2t ... ... aieiareiaaaaas seeaeacanaaaaesianaans 108,840 41,425 38.1
Employec compensation o ... ioe e s eseeseneea s 22364 20,197 90.3
NCTIMTEIOM L ot iiineinannaaanesanosssenoaneanass 12,734 —-4,319 -
Capital consumption aliowances 16,7547 . ~ 37211 — B2
INdizeCtDUSINESS TANCS « .ot vvs s anesononnsnsesosssssnsssnssansennnes 25,177 5,022 249
Profit-type inCOme . covveenvnnenonnn eee e eeebe e baenreaes 35811 15,804 429

A%
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Table 49 Gross Product by Indastry. Total and by Components, 1967- Con.

{Millions ot dollan

. S . Total Infermation } Intormation
value value peteent of
added .'l'Jdcd totad

SOOVICES « vt gog92 !’ 43(F\{ 49.4
° T
Friployee compenstlion © oo e 53871 ] RUE ERR
Net moome oo ... e 1.309 187 \ B Bt
Capital cotisarplion allowan oo © o e 6,311 1921 ) VR
Indirc ot Bustiess NS L e e e 2,102 577 273
PIOHLTYPC BIaime o e e im 2339y 13,557 l 579
I
Government and goverfinent CRICTPIINS L. ... Lot e e 95827 40,697 423
Fanploy et Compemaliun © oL oo e e 9j,790 41,895 4.5
NULIBIOTOS Lt ot o e e e e : 0 0 U
Capital consungpte noa ‘1\|\\.n CUN L e e e e 0 0 8]
I It DU eSS LN ey e e 78 52 69.3
Prolt-Dypednceine .« oo e e 1962 -Y46 -
General gOVEIRINENY L e e 85,087 370660 137
Umployee Cotmpeisailim L e e e s 8S 0RT 37,164 I 43.7
Nuetinterast e e P 0 4} -~
Capital commampriet shwances oL e 0 0 -

I ect BUSIIIONS T0NUN i e e e e 0 i} -

By P HOTIE . L a  e e ee eee 0 U
Restof thewotld .0 o 0 s e e ' 4510 0 -
l 'r'p; INEC LM P IINTIINT L e e 40 0 -
Netaatemsst o L e e . . 864 Y] -
('u;'xul wnxun:;-l: ............................ Y .0 -

Indues: busias . . e v [ty

TR S BT O 3600 0

Gy D

b A antand leputeutpat Worktape 1007 of industiy allocated toantoermhen,
(Mrieate w

distriouticn and oxchange of information goods and services. The
table corntalins a Ctatistical dl SCrepancy between the "Total"
column and the "Information' column since the two relevant data
bases wore estimated by the Buieau of Economic Analysis (BER) st
ifferent occasions. The 'Total" column was estimated and
published as part of the national income accounts, and the other
figure was derived from the input-output work tape. The
discrepancy 15 betwecn .001% and 0.1%. For example, the total
cummunications GPO was given in the national income accounts as

icn and in input-output as $17,609 million. Both
numbers are shown, although we have used the input-output as the
basis ¢f computing percentages. iHence, the numbers shown here
are consistent with the detail shown in Appendix 3 (Vol. 2)}.

contain somewhat more Cetailed
£m

a .
breaxdowns of the final demarnd and value-added components at the
2—d1g1r SIC level. ~
For ever. finar breakdowrs at the 6-digit I-0 igvel the readeor
is referred to ~rvnendix 4 (Vol. &,
L
O



TABLE 4.10: COMPCNENTY UF Fut'as DOWAD AT THE 2-DIGIT SIC LEVEL

(s ¥illions, 1367)

CoopmeaL s T PEDPML  STATEGLOGAL | TOTAL
ConstRpTION  CMYLTAL INVENTORY NET PLECHASES OE PURCHACES OF  TNFORMATION
o EANLLRSS FURAE VTN CIHANGL EYPORTS _GOODS § SYCS _GOADS § SYCS » FINAL DEMAND

notal Primary Infrrmation Inds 83,7520 13,937.8 1,625.4 2,942.6  26,795.6 39,512.2 174,585.6
notal Private Sectot o0, 19,9518 L6254 2943 16,20 12,356.2 135,842.9
Total Public Sector 1,085.2 (/R 0 - 1.7 10,503.2 27,156.0 38,742.6
CONTRACT CONSTRUCTION ) 5,430.% 0 Y 407.5 7,410.3 13,250.9
HARUFACTURIN 9,206.5  10,086.5  1,799.6 1,102.2 §,216.6 1,701 32,001.6
yondurable goods 4,005;7 0 103.5 - N1 2R 9 930.7 5,325.9
Paper & allied products 50.) 0 106.7 - 4513 5.1 85.0 -« 12
Printing & publishing 3,955.4 0 296.8 229.3 112.9 §45.7 5,500.1
Durable goods 5,260.9 10,085.9 1,196.1 1,3.2 8,008.6 339.4 26,675.7
furniture . 0 28,5 6.3 - 6.6 46,2 263.4 977.8
vachinery, auc electrlcal 12,1 3,964.4 199.2 - 620.0 550.1 166.0 5,603.0
Electrical Yachinery 3,016.0 3,580 159.0 29,2 6,468.3 144.9 14,962.2
Misc ranulacturing 203.8 a4l.4 17.7 20,5 2.5 16.6 502.3
Instrurents 1,128,8 1,667.9 162.9 501.1 941.3 228.5 §,600.3
COMMUNICATION 1,836. 1,095.7 0, 6.6 543.5 4713 9,953.9

Telephone & tclegraph 7,836.8 1,095.7 0 .1 54345 {64.1 947,

Fadio & TV 0 0 -5 0 1.2 £,
TRADE 13,5821 1,044.7 122.6 §60.2 245.3 122,6 16,007.5
wiolesala trade §,175.9 9811 1226 §90.2 245.3 122.6 16,007.5
Retail trade 7,205.2 263.6 i) 0 0 0 0
INANCE, INSURANCE, REAL ESTATE  14,880.7 2,400.9 0 168.¢6 215.0 655.4 28,2197
B ank1ng 313403 0 0 69.9 3.6 0 8,458.9
Crodit agencles 2,300 0 0 0 - 5.8 0 2,344.2
Security & cormodity brokers L, 0 J 0 0 107.9 2,51.0
Insurance careiess ‘ 11,5756 0 0 ~ 80,0 16.9 11 11,8734
Insurance agents ¢ - J 0 0 0 0 0
Real estate kYI e 2?}00.0 U 179.5 29,1 55.0 3,316.3
SERVICES 27,1006 0 - 5.8 §74.5 §,604.5 1,726.5 36,349.3
T0ThL GOVERMMENT 1,085 0 D -L s Ds60 LT
Primiry wages « Federal i 0 0 0 +0,231.9 : i 10,2318
Education wa,es - State & local 4 0 0 0 0 26,928.0 25,928.0
Postal services 1,085.2 0 0 - 1.7 2113 '» 28,0 1,582.3



\

TS 4 .l: (NFONENTS OF VALUE WODED A7 THE J-DIGIT sic LEYEL A
’ . .‘ “J \ .
. \ (5 Millions, 1967)
) : ‘ , T CHPTL T RDIRECT PROCET- TOTEL
EMPLOYEE NET ‘\CONSUMIT\\%ON BUSTNESS TYPE INFORMATION
I CONPENSATION  INTEREST _ ALLOWANCES _ TAYES INCONE _ VALUE ADDED
} — v ! * ‘\4-—-'— .
rotal -Prinary Information Industries - 136,188.0 =3,031.0 12,1510 11,555.0  42,862.0 200,025.0
Total Private Sector 94,895,0  <3,03L.0 12\\151.0 \11,503.0 I3, 5060 59,3260
Total Public Sector ' 41,.593.‘0 0 0 52.0 - 94,0 40,699.0
CONTRACT CANSTRICTION G om0 om0 00 LALD 850
MANURACTURTNG '24,“9.0 268.¢ 194100 410.6 5,621.‘3‘ -32,691.4
sonducable qoods . 4723 5.8 99,8 6. 56600 11,762.2
Paper & allied products 1,146.1 W7 24,0 41,3 10,0 1,536.7
Printing & publishing 7,726.2 19,1 TN 135.0 1,790,0  10,223.5
Durable goods 15,976.7 4.6 LI 234.3 3,761.8 20,5292
Furniture i03.3 2.5 2344 9.9 88.9 527.6 |
Machinery, exc electrical 1,885.9 31.0 176.1 33,9, 11,0654 3,198.3 o
Electrical Machinery §,717.7 139.0 604.6 136,40 1,525.4 12,1237 ’T
Misc manufacturing - 636.9 A0 28,2 8.4 93.7 11,2
Instruncnts 2,932.9 2.1 309.5 46.1 988.4 4,309,0
ooomwIcATION 120060 2,462 23600 431G 17,609.0
. Telephone & teleqraph 6,641.0 645.0 3,219 1330.0 4,134.0  16,020.0
Radio & TV ‘ 1,062.0 46,0 .0 257.9 1,57\9.9
TRADE 8,765,  142.9 B4 025 LY 160530
iiholasale trade 4,524 78.8 693 LIS LS B,584.3
Betail trade 4,232.0 §4.1. $11.1 1,053.0 1, 7,468.8
FINANCE, INSIRANCE, REAL ESTATE 20,197.¢ -4, 3193 4,114 5,021.7  15,603.9 41,4249
Banking 8750 ~1,268.0 589.0 173.6 0 6,160.9  11,703.5 .
Credit agéncies 5810 =5,565.2 359.1 21 1,762.2 ~789.7
Security ¢ commodity brokers 1,540.6 = 1463 .3 340.9 , 1,012.9 2,779 /
Insurance carriers 1,008 - 828 29,0 44,1086 1,023.6 §,626.2
Insurance agants 1,70.,0 = 48.0 115.0 2.8 L,667.1  3,484.5
Real estate 1,213.8 3,581.0 3,296.0 3,104.0 4,177 15,3940
SEWICES 26,809.0 151.2 1,920.5 §7.2 13,5570 43,0010
0T COVERRERT 11,5930 0 0 S - 96D 40,6900
Primary wages - Federal 10,2319 0 0 G 0 10,2320
fducation wages - State § local 26,928.0 0 0. 0 Co0, 26,9280
Postal services §,430.4 0 0 51,6 - 946.0 - 3,439.0
: | \ o
\\ O ' btk
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FOOTHNOTES

The concept and definitions of the National Income and
Product Accounts changed several %imes since the 1930's.
The accounts in Chapter 4 follow the format shown in the
Survel ¢ Curaent Business, January 1976, Vol. 56, No. 1 (Parts 1
and 2). See also, Department of Commerce; The National Income
and Product Accowrss of *the Undted Statss, 1929-1965. For a me thodo-
_logical compendium, see Department of Commerce, Readings {n
Concepts and Methods o4 Natdienal Dicome Statistics.

N

See E. Denison, "Welfare Measurcnent and the GNP, "
Swevey ¢j Curteint Bus(iess, January 1971.

3;\1ethod'<jlogical issues in national income accounting were
resolved by the followi.ng: John Kendrick, Economic Accounts and
Tle(n Uses, McGraw-Hill, 1972; Richard and Nancy Ruggles,
National TncomesAccounts and Tncome Analysés, McGraw-Hill, New York,
1956; Richard and Nancy Ruggles, The Desdgn of Economic Accounts,
National Bureau of Economic Research, 1970; Simon Kuznets,
National Income and Tts Composditicon, National Bureau of Economic .
Research, 1941; and National Bureau of Economic Research,
A Cuitique cf the Undted States Tacome and Product Accownts, Princeton
University Press, Princeton, New Jersey, 1958. ;

4 Nat{vpal Inceme, 1929-1932, 73rd Congress, 2nd Session,
Senate Document £124, 1934. '

5See National 3urecau of Economic Research's Ticome {n
tho United States: 1S Ameunt and Distaibution, 1909-1919, vol. I and
II, Harcourt, 3race arnd Cecupany, New York. 1921. Due to
methodological diiferences between Kuznets and the Department
of Commerce, there exzxist tvo separate time series on GNP. '
They were finally reconciled in the 1940's.

i
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- CHAPTER FIVE

SECULAR TRENDS OF THE PRIMARYAINFORMATICN SECTOR

Onée an organism is norn or a phenomenon uncovered, there is
an almost irresistible urge to measure its growth. In this
chapter, we trace the growth of the primary ,information sectot
from its infancy before the Great Depression to its present ‘size.
This chapter, also forms the basis for estimating the secondary
‘information sector national incom=, repor eﬂ in chapter 9.

Growth of the Primary Information sactor

Machlup estimated the average growth rate of the knowledge
_industries' revenues at 10.6% per y-:ar between 1947 and 1958.
During that period, a number of spectacular, developments were,
occurring in several information industries. Between 1949 and
1958, TV broadcasting revenues increased by 2,930%, or 46% per
year, starting from a zero base in 1947. Between 1954 and 1958,
the computer industry grew at the rate of 104% annually; TV
broadcasting grew 7/% per .year; office machine parts increased at
'30% per year; Federal education programs grew at 25% per year.
Machlup's estimates are included in summary form as Table 5.1.

Our own estimates are based not on growth of revenues, whlch
can often bé large where the output price of a commodity or a
service is high, but national income, which moure closely measures
the relative value of the product in relatisn to the production
of wealth in the economy. National income is a proxy for GNP.
For example, in 1967, national income was 82% of GNP, with the
balance mace up by capital’ consumption allowances (17.5%) and
indirect business taxes ({.5%). We would have preferred to
produee a time siries based on Gross Product Originating, but the
_ data simpiy do rnot exist in sufficient detail and consistency
over the 46 years covered by the time series.

National incoine originating in the detailed primary
information sector  industries, as explained in Appendix 3 (Vol.
2), was measured for the period 1929-1974. The detailed
prorations (at the 7- dlglt SIC level in many cases, -or as deep as
the census would permit in others) were .aggregated up to the 2-
digit SIC level to ccrrespond to the National Income and Products
Accounts classification scheme. Sources, methods, and procedures
are outlined in Appendix 5 (Vol. 8). The reader should be warned
that the conventional industry names used in the following tables
hide the informational content of the good or service that the
industry provides. For a remincer concerning the detailed
composition of these industries, refer to Appendix 3 (vol.. 2).

Cl‘
Y
<.
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TARLE 5.3

TOUOROALL BEAY

Lo PURT o0

s, 1954-1998 AND

¥
TRCHE INCREACE
PrROYUAR — TUR YEAE

Fducation

Elvemons & sevondaty :
schoals \ 1958-1948 9.5 1948-1958 ~12.0
Colleges b ouniversilies 1954-1954 13.2 1946-.9%C 1.5
Federal tunds, n.o.C. 1954~ 994 24.9
_Public hibraries 1954-1958 8.2
Reseurch b ctew
Baslc avsvarch 1554-1944 17.9 949-195
Applicd 14D 1954-1953 - "..u} 1949-1958  le.4
Printing & p
horks & paity 1954-19%8 10.7 1947-1958 7.4
Periodicals 1954~-105% 2.9 1247 -1958 4.1
Nuwsirapers 1954-1998 4.5 1947-1958 6.3
Stationery and other
cffice supplies 1954-1958 7.5 167 -8 6.2
Commercial printing :
and lithograyhy 1954-1958 1.9 R W AR 4.9
Photograchy & _phonogranhy
Photog-aphy 1954-1938 7.1 1948-1954
rhonngraphy i tu54-1458 19.6 1947-1956
Stage, godium & screen
Thecatres § conceor's iu. 958 - 8.0 1947-19°: ‘
Spectator sports 194007 3.2 1947-19%" o
Motion pictures 1954 -13¢ -0.8 1547~164¢8 ST d
Radio & television .
Radio stations revenue 19534 14958 3.8 1947-395¢ 3.
Television stations rovenue 1954-19". ‘4.8 1¢47-1958 17.2
Radio § TV sets & repairs 1354-:1728 - 1947-39.4 5.5
Radio & TV stations 1invest. 1954-14 ). -1947-1957 18.3
Other advertising 19542107 ¢ 5.9 1947-195¢ E.7
Telecommunications media
Telephone 1954-14%3 1947-1958 10.9
Teleqgraph 1954-1454 1947-1655 2.4
Postal. service 1954-3954 1947-1958 5.6
Information machines
Printing trades machinery 1954-1958 5.7 1947-1958 4.1
Musical instruments '1954-19538 g.1 1947-1958 6.1
Telephone & telegraph cquip. 1954-1958 10.6 1947-1958 6.2
signaling davicrs . 1947-1954 5.0
Measuring & controlliny . .
instruments " 1954-1958 7.9 1947-1958 15.5
Typew "iters | 1953-1958 5.6 1947-1958 4.0
Electronic :omputars 1954-1958 104.4
Other office mach’es . 1953-1958 3.8
Office machine parrs ’ ’ 1953-1958 30.2
Professional services
Legal ) 1953-1958 8.* 1947-1958 .3
Engineering & archis.uctu .l 1953-1958 8 2 1947-1958 4
Accounting & auditin 107 3-1958 11.8 1949-1957 .2
Medical T963-1958 8.0 1947-1958 .5
Joint w' ° financ.al -ervices . -
chect 1t barkainy
Joint ... tn financial services
Se.ru "at.e ~ec, 1954-1958 9.4 194/-1958 15.5
Ironr . e 1954-1958 6.0 1947~1958 LI
Wholesaly agents ' c : 1948-1554 - 6.6
Miscellaneous busiasess sves © 1954-1338 10 6
Government
Federal 1953-1959 1.
State and local 1954-1958 8.C
Total knowledge productisn 8.8 10.8
Source: Machlup, ibid., pp. 3656-374.
.
. )
: E
. W e
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frole 5.2 shows a condensed version of the time sc. o« for
sete 'ed years between 1929-1974. The years were chosg ... Lrecause
they coincide with the economic censuses (Manufacturin.
Business, ahd Construction) in most cases, whereds som- of the
other years were estimated by interpolation and hence dr2 not .-
eliable. The complete time series is shown in Appendix 3 (Vecl.
g). . )

In 1929, around 18% of national income or $15,841 million)
originated in the provision of infcrmation yoods and services,
mostly in the private sector »f the economy ($13.6 billion).
During the Depression, natio~al income was gliced in half (from
$86.8 billion to $40.3 biliion), and the ‘nformation industrics
were also victims of massive cuitbacks, dropping from $15.8
billion in 1929 to $9.2 billion in 1933. Hcwever, their share of
national income actually increased from 18% to 23%--3% .
representing a relative increase in the private sector, and 2% in
the public sector. Certain information industries such as
communications and insurance broke:s re51qted the Depression nore
successfully than others.

As economic recovery continued, we sec that the information
industries dropped to.19% of national income by 19Y39. With U.
entry into World war II, the share of national income dropped
even further (to a low of 15 , and by 1948--the basue year for
Machlup's estimates--began 1ts upward climb frem a 49ve1 of 17%
of national incom=2.

The next 26 years showed monotonic growth, climbing slowly
but steadily from 17% in 1948 to 27% bk, 1967, :eaching 23% in
1972 and 29% in 1974. These developments exc ‘ude the "secondary
information sector" growth discusied in "hapters 9 and /10. The
time series is strictly on the primav y 1nLor ation incustriec.

/

e /

- | y

——
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~~National lncomie by Industry, 1929-1972 (Selected Years)

Toble 5.2,
{Matiions of dullars, vurrent|
1929 1933 1939
Industry Total {nfermatiung information Totat Inl’ormanm-l]-- alonmation Total Information| information
national national petcent of natonal natiwnal Meteent of national national percent of
wncame neome el n ure inconic total ncome incoine total
All ndusueess total ... [ 86,795 154841 18.28 40312 9,189 .19 72564 14,088 19.4)
Agruulture ... ... SRR TR 8473 - - 341 - - 6026 - -
Mg cee seeee e reereeeeiea 2,101 . - 628 - - 1633 - -
CoBBIUCHIOR ... ..ottt iiiiine e n s 3838 368 1480 788 120 15.20 232 in 15.90
Manufactunng 21545 2,190 9.98 7,708 982 12.74 18,094 1.854 10.24
Nondutable gocds . . 10641 1526 14.34 4944 793 16.04 9,093 1,253 1
Paper and allied products . . 858 13 20.20 290 66 22.80 558 140 8.2
Printing, publishing and athed inds 1,548 1413 89.00 809 m 89.85 1221 1,113 91.14
Nomral le manufacturng, n.c.c. 8.396 - - 3845 - - 1317 - -
Dusable guods ... ovvuve i 11,303 664 5.87 2,761 189 6.84 9.001 601 6.67
Futmitute ... ........... .. 675 7 *0.50 182 20 11.25 507 60 11.88
Machinery, except elcctrical . 1891 166 §.° 4.80 426 38 8.90 1,496 138 9.03
Electrical machinery 1,047 33 28.00 219 82 29.25 858 268 3124
tnstruments® ... Ll - - - - - - - - -
Miscellanicous manulactuning 697 134 22.00 202 49 24.20 $22 138 26.35
Dutable manufscturing, n.e.c. 7.083 - - 1872 - - $A18 - -
TOAmPOrtation . . ...t Ceavaieaeen 6,605 - - 3038 = - 4643 - -
Communication ... ............... e e 1128 1428|1000 02 02| 10000 107 1075 100.00
Electric, gas, and santlary services ... ... ... ..eo.ae e 1638 - - 1287 - - 1.766 - -
Wholcsale and retad rade ... ... ' 1351 1,754 1298 54628 an . 1452 12,604 1572 12.47
Flnance, insurance, and resl estate . 12813 4.9I§ 38,38 $877 1.(_)‘.)5 35.64 7591 2997 *31.50
Banking e e e 20i8 2,018 100.00 692 692 100.00 880 880 100.00
Creditagencies .. .......ovonn - - - 100.00 - - 100.00 - - 100.00
Secunty and commodity brokets .. 726 563 77.60 191 148 77.60 204 158 77.60
Insurance agents 849 849 100.00 552 552 100.00 90~ 904 100.00
lasutance agents .. 421 421 100.00 289 289 100.00 390 390 100.00
Real enate 8630 898 10 40 4,164 425 10.20 5450 s01 / 9.20
Holding companxs 169 19 100.00 -11 -1t 100.00 163 163 100.00
SEIVICES ..., ...t 8,843 I 34.66 5141 2,180 42,39 7554 28719 38.10
Persons] seMVICes. .. ..o e aas e 1287 50 3.90 107 28 390 1.053 N L350
Miscellaneous business wrvices 608 231 .38.00 358 136 3790 676 191 28.30
Miscellaneous repair services .. 315 14 © 460 191 9 4.60 261 28 {0.70
Motion pictures . ... ... 440 440 100.00 210 210 100.00 434 434 100.00
Amusements and recteation ... ... 39 42 11.00 154 15 950 288 0 7.20
Medical and other health services . 1536 4719 31.20 948 339 35.80 1,381 415 tso
Legal services ............... 689 689 100.00 561 561 100.00 692 692 100.00
Educstional services ... o unn 40> 402 100.00 363 363 100.00 415 415 100.00
Nonprofit membershup ofganuzations 640 s12 80.00 527 422 80.00 556 445 80.00
Miscellsneous professional services, . . 206 206 100.00 | 98 98 100.00 181 18} 100.00
Services, n.e.c. 2,341 - - 1,024 - - 1617 - -
Restof thewortd <+« ++- 810 - - 323 - - 313 - -
Private sector, subtotal 81,702 13623 16.67 34,986 6895 19.70 64,041 10,749 16.78
Govetnment and government enterprises . . ......... .- 5.093 2218 4354 5326 2293 43.06 8523 3336 39.14
| T P 1.460 697 42.76 15649 720 4363 4,133 1,435 un
Genetal government ..., . N.... ... 879 52 28.70 1,164 348 29.90 JAl4 884 25.90
Government enterprises 581 445 76.60 485 n 76.60 119 i 76.60
Stateandlocal ... ouniiiiaey 3533 1521 4185 34677 1574 4230 4,390 1901 43.30
General government........ 3486l 150 44.00 isn 1574 44357 4,185 1501 45.42
GOvErnMERIERtErPrses . ...u.vron.oons .. 1mi| - ' - 146 - - 208 - -

PRedefltmed 21 an induitry i 1948,
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(Ml of

wutgent

P2 ASelevted Yearsy

Con

1454 1954
frausty Totd Insormation
nytional Atk nel
t i oren
P - o . H - . e
All industnes, total 225 400 ARSI AN D Ni¥ Jroan7? LERIYN 224
AGTRUIUIE L, . 220 T2, . 18610
Mg ... s447 S 2T, 5,730 -
Construction .. ... LR R T 10690 1,701 159 [RF D] 2934 148.7 [EIEE Ipdn 19.3
Manufactunng ..., v / 08,798 6394 ou 94,704 10 %34 4 107,20 ! 13331 124
Nonduable goods J2on R¥. LR un ' 9719 5481 13.0 45,771 6274 137
h;‘m and ailied produsty o 2383 ot 1 ! Jate "5l s 4,084 819 NiR]
Printing, puklishing and alind indavinies 3,387 3124 ' 4,718 4,449 94 4 5731 $.444 §S 4
Nonduzable nanutactunne, av', 2121 11 594 ~ 359%6 - -
Dunable gouds . . .. ... e e 35 884 3200 l EN 5498 $h53 10 62,129 7,087 BIR}
Fursiture . . 1193 13t o 1ssn V77 13 1804 7 1ns
se Machinery  envept electivat 6,329 90y 9.2 9,540 HeYy 35 P89S ERD] 90
N Hlectiwal mashunery 4,031 14314 ko (XS] SN 428 8400 3785 347
fnatiuments . ] L LNTR o Lerd e 2463 19358 T
Museltanes: ! ! L el 138 N LAl i6s 8.7 2,127 157 8.4
Darahle ms i 21087 ’ 331604 - - 37441 . -
Transportation o 12809 14637 16545
{
Conununication hd . ! 2820 2220 X0 TS 068 S04S LKD) 7014 T 100.0
Llectric, gas, and sanitasy services 3176 - 592 - - T80
-
Wholesale a2 fetad tiade . M3 IR P DN 8201 5,701 " nas SB6Y 7243 12,4
Finance, insutance, snd real estare 12083 I 2 W s RRNILR) 13,074 M 42 452 17508 REIR
: 1
Barking oo2sat JR41 | [N 1468 44608 too 0 [NSh s o.N!? Haon
Credit agenies ’ 17 15?7 | oo LE)) 343 100 0 S9h BRI 1600
Secunty and comir odity roaecc M2 A T anl $2y T 1.192 928 1.4
Insuzance garrers 1919 tY19 ! 1000 07 3,207 o RRL) 19079 eno
fnsuranse glenss w77 &7? ! HETH] 1,330 1,330 v i) 1,70 1,740 1000
Real estate . 1378 ' B U 2348 360y 154 RICR1 ] 5,261 174
Helding companies 16 1t | 1.0 185 148 100.0 .82 202 1000
Services . . 19970 TR64 ! 27687 11,790 2.4 383 17,174 48
{
Petsoral swerricns 842 136 4 RS my ‘8 4241 242 s
Mixellinaeus b JEERTY [FOLI 2663 1874 e &.0496 3N 179
Muscellanegus re T gat 826 185, 188 987 214 217
Mouon priures . oy oy | 9388 08 g v 827 827 100.0
Amusements sad rree aon 1t 63 140 ju 99 1377 175 127
Medical and wther beal'h wraee 3321 1223 é saAM 1.3, 237 - 9.064 2294 83
1 Leyal wenicec 1i7e 1176 1,758 1.75% HiSN 28 2232 100t
Fducatiul wivices . a4 944 E tato L3716 o 1,999 1999 160
Nunprote membendup afanizations 1402 in 2441 193 S0 3,337 267 LI
Y profeiend o i,i40 IRE HERYY 2020 20 UG 3.0 3n 1100
Savices, ne 4617 - 5232 . - 6 844 - -
Rest of the wold 1.163 - 1209 - - 2243 - -
Previte sty subtotal 6113 30294 4.7 LY B 49,398 153 323943 66017 204
Covernment and gavemmient enterprises 19,747 Th88 i L 16,078 13550 316 46 64 18 585 403
Fedetad . ... 10,586 3,707 50 20,190 £.95% 323 ' 23,792 8527 355
General gosetnmest 3910 2434 22 17,780 4512 265 2548 6410 294
Government ciesgrnes | 1616 1,284 66 2410 1546 7 6 1247 2487 766
Stateand foxal .. ... L 9.161 RREH 113 15,875 63992 44.0 23,072 10,387 ; 349
Genetal goverunent 8521 31981 %7 14,698 6942 47.6 M5 10357 48 ¢
Government enterpiiey 640 | - 1187 - - 1.494 - -
° . -
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-Table 5.2.-National Income by Industry, \“19-1972-(S=lrcl=d Years)-Con.
{Mulions of dollars cunvent}

1963 L T 1967 1972
Indusuy Total Information| [ntormation Total Information| Information Tatal Information] Infurmation
nationas! Laanenal petoent of nstional national petcent of national nationa! pereen uf
Incoine Meine HEH) sneome income 10t meome |n-:0xnr_ [N _;I o
Al industries, totat .. .. ... ... e 484.026 118 599 2450 6554617 173935 2683 956,171 266293 2781
ABFCUIRUI® . oo e 18,463 Co- - 20694 - - 30,649 -
MIRIRE .. ooeee i il e 5,776 - - 6385 - - 8,700 - -
CONSIUCHION . o eeiie e nis e e aane e 14.707 44n 18.10 34,108 6412 18.80 s22mn - 9,044 17.30
Mamufactufing ... .. ...l E 143,189 19,142 13.39 193,159 29446 15.24 251811 314612 1.9,
Nondurable gouds . 57224 8,084 14.12 74526 11005 14.76 97943 14,782 15.0
Papes and allied producty ... .. .. e 5.264 1,037 19.70 6.820 e -4 ] 22,40 9421 1875 190
Prinung, publishing anc allicd sadustnies ... ... 7.398 1047 95.25 9234 AN 95.40 13530 12508 95.40
Nomdurable manufactunng. ~€ec. ...... ..... 44562 - - 5712 - - 74,992 -
DUIIDIE FOOUS . -1 ee e eaen et 85965 11.098 1291 | 118,83} 18442 1554 | 153868 22430 sy
/
FUurmitues ... o e 2,365 284 12,00 3,189 T462 1450 4526 5§37 1273
Machunery, except electrical « .. . . 14,099 1,650 11.70 21.794 3.029 1350 214 4,080 13 50
Llectrical machumery .. .. e 12,309 6,179 50.20 18538 10567 57.00 23353 12,809 485
Instruments . .. .. .. e e 3,447 2744 79.60 5,103 4,082 8U.00 6457 4991 7/ 30
Miscellaneous manutactunng . .. . 2576 242 9.40 3,307 301 9.10 4586 a13]. 9.00
Durable manutactunng, nec. 51,169 - - 66,702 - - 874521 - _/ -
Trnsportation - oo e eees eeeeeesss N T YT - -1 2500 - - | 6453 -1 -
COMMUMICILIBA . oo et iaee e inaniannean 9.889 LR 100.00 13,388 13,385 100.00 20341 20311 t 100.00
Flectric, gas, and samitary servkes .. ... ... eael 10333 - .- 12459 -1 - 17,589 - |
Wholesale and retal Lo .o onveennaaniian s 72961 9431 1219 97443 13,054 1336 | 144506 19,767 13.66,
Finance, insurance,snd realestate . ... ... ... ... ... © 56,101 22949 .40.90 13477 31920 4285 112493 49504 44.00
BanKING ... cviveniiina e t1976 716 100.00 10726 10,726 100.00 17074 17074 100 0V
Creditagencies ... .. -1560 1560 100.00 -2.15% -2,155 100.00 -3,381 -3381 100.60
Security and commodity brokers' . e 1,403 1089 71.60 3,131 2430 71.60 4.348 3374 11.60
Insutance carners .......coonenn s .. 5226 5226 100.00 7454 7454 100.00 12507 12507 103.00
Insurance agenty ... .. 2,444 2444 100.00 3.295 3295 100.00 | s217 s217 100.00
Realestate ...... .. .. 407292 7.454 18.50 51,420 9564 18.60 76373 14,358 18.80
Holding conipanies . .....ovvenriiiiriiiaan, 320 320 100.00 606 606 . 100.00 358 358 100.00
SEIVICES . ... ... P 54239 25234 4652 7909 3gals ' 4856 122344 58870 .lﬂ.ll
Perwnal services ..ol P 5.258 284 5.40 6924 436 6.30 7471 411 550
Misceltaneous business xrvices . - 6.648 4,860 73.10 10555 8.652 81.20 16551 11933 2.10
Miscellancous repatr srvices . .. 1,304 M 2080 1,744 321 18.40 2587 476 18.60
Motion pictutes ... ... .. 3 916 916 . 10080 1,349 13499 100.00 1576 1576 100.00 -
Amusements and recreation ... 1964 145 7.40 2574 338 13.00 3,745 337 9.00
Medical and other health servicgs .. . 13,150 3,195 24.30 0172 4,700 23.30 36586 1,756 21.20
Legalservices ... . ........ L. 3528 3528 100.00 5,003 5.003 100.00 8,398 8,398 100.00
Educational srvices ... - . . 3.8 33| . lovoo 5,156 5,156 10000 {. 8010 8010 10,00
Nonpto(it membership organizai:nns 5151 . 4126 $0.00 6,499 5,199 80.00 104646 8517 80.00
Mis ellancous professional setvices e e 4588 4588 100.00 7,264 7264 100.00 11,456 11,456 100.00
Services, me.C. ...t cieinnans e s e 8 408 - - 11,756 - - 15,348 - -
Restofthewordd .. ... ............ 3578 - - 4561 - - 1049 - -
Peivate sector, subtotal 4192791 - 91087 2176 561367 132532 23.62 804,282 195,101 2428
Co and g ENMTPHSEs ...l 64,747 (. 27842 43.00 94250 41303 4382 | 152489 21,192 46.68
Federal ... ... i .. 29,565 10,920 36.93 41,493 14,904 T 3591 59,724 24073 40.30
Gindnl[ovﬂnmenx 25,164 T 1549 3000 | 35412 10,399 29.20 50,060 16570 33.30
Goverament enterprises - 4,401 3.371 76.60 5881 4505 76.60 9464 7,403 76.60
Statesnd local ... ... 35.181 16,924 48.05 52,757 26,393 $0.04° 92,765 47,119 50.79
'thmlg.ovu nent... . . 32857 16921 5150 49530 26399 §3.30 87312 47,119 53.96
GOvErnment €. lerprises ..o voinn v 2328 - - 3227 - - 54531 - -
R .
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S
Short Period Crowth Rates

Table 5.3 shows the simple and compound growth rates durlng
the period 1929-1972. The'information.industries grew at a
simple growth rate of 39% between 1929- 1972, or a
compound rate of 6.6%. The period 1939~ 1954 showed a very rapid .
-growth, especially buoyeJ hy large investments in information
structures (e.g., office and education buildings) and information
machines (e.g., communications and computing equipment’. The
most recent period (1963-1972) showed a compound growth rate of
9% per year, doubling every eight years. o

xable 5.3 shows the losses incurred during the Depression,
and the increase of publi¢ zector primary information activities.
Whereas all sectcis of the economy Aeclined between 1929 and
1933, communications (-9.4%) and the other information services
(=7.2%) declined the least--compared to a 20% drop for manufac-
turing and construction. The private information sector as .a
whole dropped 10.5% annually between 1929 and 1933. The public
sector increased, however, at an average rat2 of 0.8%, slowlv
picking up a variety of primary information tasks and workers
from the private economy. The administration of the numerous
recovery programs instituted during these years partly accounted
for this increase. (Note that the government information sector
excludes all noninformation’ workers such as road and dam builders

and forestry workers.)

With the Depression over, information industries in the
fconventional) manufacturing and construction sectors showed a
rem~rkable comeback, posting simple growth rates of 40% and 30%
annually between the years 1939-1948. 1Information machines such
as televizions, radios, computers, and business machines grew
very rapidly, with growth rates of 38% and 52% curing 1933-1938
and 1939-1948. ¢ .

The boom began to slcw by 1954, with the information economy
expanding at a "modest" 8% ‘during each of the next four years.
Since then, the primary information sector has just slightly
vutpacel the overall economy, irnreasing 4% annually between 1963
‘and 1967, and jumplng by 7% between 1967.and 1972.
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FOOTNOTES

1° y , . . , ,
Machlup, The Preduction and DTStribution of Knowtedge <n the
United States, Princeton University Press, Princeton, New

Jersey, 1962, pp. 366-374.




demand stors ond the value added generated by each industry
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i T CHAPTER S1IX

THE PRIMARY INPUT-OUTPUT MATRIX

Planning is the organized application of systematic

reasoning to the solution of specific practical

problems.... Far from being incompatible or
- mutually exclusive, the automatic mechanism .f free
i competition and the principle of deliberate action
guided by ratioral decision both play their different
but equally important parts in the operation of-our
economic system.... The issue that confronts top
|political and business] management is not how to
chocse between unrestricted competition and ali-
pervasive planning, but rea t.er how to choose an
effective combination of the two. _ v o

Wassily Leontief, Input-Qutput Economics
_ Oxford.University Press, New York, 1966, p. 1

Input~Output eccnomics was Jdeveloped as a planning tool in
the 1940's. Leontief's first practical application was during
World wWar II when he investigated the dislocations that might
occur as the United States shifted from a wartime to a peacetime
ecoénomy. Sincé the fir-t small national tables were produced,
starting with the 1929 - -cnomy, input-output (I-0) matrices have
grown in size, accurz‘ . z~d usefulness. They are now empioyed
as a planning tool in ovod 40 nations. |

‘ HE
‘The first general equilibrium models produced by Walrasg, and
later by others were purely theoretical models of an ideal
economy, and not empirically soluble. The ~rofound contribution
of I-0 analysis was that” a general (numer ical) Iolution for} a

_wide class of problems could be generated, with immediate pblicy

planning relevance.

An I-0 transactions table shows the flow of goods and
sérvices throughout the entire cconomy. Industries are both
producers and consumers of goods and services, and the inter<

mediate (inter-inductry) flows form the.heart of the I-0 mat iXTT;

The I-0 transac-ions table aiso shows the flow to the final

Figure 6.1 chows a simplified overview of an I-O transactijons

table. The information sector, appearing as one of the eight
major seciors, is composed of the industries described in’
Chapters 3 and 4, and 1in appendix 3 (vol. 2). To read an I-0
table, the following simple guide should be used: '

The output of each industry is distributed across \

the row to other firms (intermediate demand) and to

final demand consumers.

R
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The purchases, or inputs of each firm are composed

“down the column of each industry in the intermediate
sectors, including an input of value added.

"Relation of Input-Output to the National Income Accounts

The margins of an I-O table are identical to the consolidated
~National Income ard Product Accounts discussed in Chapter 4.
Total GNP, which is the sum of all final demand purchases (egual
to all components of value added) is reported in the 1967 I~-O
table as $795,388 million. The first NIA figures for 1967,
"published-in-1969, showed GNP as .$793,927 million and contained a -
small statistical error. The recent)y revised 1967 benchmark
tables (published in January, 1976) again contained different
figures, as summarized in Table 6.1. We shall proceed with the
published I-O control totals {Fine b) rather than make
adjustments to reconcile the matrix with the 1976 estimates.
Hence there will be a $924 million discrepancy- between the I-O
matrix and the copsolidated accounts of Chapter 4. ‘ '

TABLE 6.1: ALTERNATE ESTIMATES OF THE 1967 GROSS NATIONAL PRODUCT

(Millions)
(a) National Income & Product Accounts (Ju{y 1973) $793,927 »ggf.;“
(b) Input-Cutput Tables (February 1974) . 795,388
(c) National Income & Product Accounts Benchmark _ 796,312

Revision (January 1976)

—

Sourca:.See Survey of .Current Business for date given in parenthesis.
f 7 .

L

i

i -

Once the margins are "locked" into place, the I-O table is
completely consistent with the national accounts. :

The technology matrix, or "A" matrix, is simply a table of
direct input requirements. Each industry's inputs (column) are
scaled by the total input, including value added, so that the
resulting ratios gum to 1.00. These. "technical coefficients”
show each industry's composition of inputs from all other
industries necessary to produce $1.00 of gross output. A change .
in technology can be precisely specified by changing the
coefficients in the A matrix; or for the capital structure, by
changing the coefficients of an expanded capital flow matrix that
resides. in the final demand tables. S '




. .
. i
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The inverse of the technology matrix, (I-—z’-\)-l shows the total
(direct and indirect) requirements generated by a $1.00 increase
in final demand for the outputs of a particular industry.

A Simple Illustration

'The easiest wav to show the use of the matrix is to solve a
sample problem: “What is the total effect on the cconomy
resulting from a $1 million computer sale?" Table 6.2 shows thc
inputs of the computer industry as they appear in the trans-
actions table. All other sectors ‘have boen temporarily ignored.

2

TABLE 6,2: dNPU’I‘ REQUI?L ENTS OF THE COMPUTER INDUSTRY (10 $51) "FOR 1967

PROLUC [ NG PUKCH2SES DIRECT TOTAL
104 INDUSTPRY (§ MTLLSON) REQUIREMENTS REQUIRENENTS
51 Computers ' 881 : .13182 1.154135
53 Electric apparatus ‘145 .02169 o .03465
55 Electric wiring equipment - 159 - .02375 .03057
57 Flectronic components’ 720 .10779 .15171
60 Wholesale & retail trade 246 .03683 .07067
71 Real e<Late & rental 255 .03821 F.06664
73 Business services 149 .02086 .05314
Bl - Business travel 157 ‘ 202350 .03601
All other industries 1,052 .18397 n/a
Intermediate inputs 3,932 .58842 . —-———
vValue added 2,750 - .41158 -—

Total inputs 6,682 1.00000 -

Source: Sec Survey -of Cusrent Business, "The Input-Output Structure of the

U.S. Lyonomv. 19677, Ftbruary 1974, Vol. 54, No. 2.

9

!

The computer industry purchased $3,932 million from all
industries in 1967, including a 51zable purchase of $881 million
from other computer firms, as shown,ln column 1, The industry
generated $2,750 million in value #£%ded, for a total input of
$6,682 million. When column 1 is aivided through by the total
input figure, we find the direct reguirements per $1.00 output 'in
columrn 2. To satisfy a $1.00 increase in final demand, the
computer industry generates 13 cent's in sales internally; it also
buys 2 cents worth of electrical apparatus, 2 cents of wiring, 11
cents in electronic components, 2 cents woith of business travel,
entertainment and gifts, and so on. H0wevér, each su Eplier of
the computer industry now experiences an increase in it5 total
requirements (since its intermediate demands went up ¥ " the
amount in Column -2), and must therefore purchase supp.ies from
other firms in the economy. For example, let us take a closer
look at the electronic components industry #57. Table 6.3 shows
the sum of the inputs to Industry #57.

o

4



FRECT OF A §1 MILLION SALE OF COMPUTERS:
©7IC CoMPoNE TS 1NDUSTRY OF $107,790

FIRST ROUND 1IN
OF TH

10§ PRODUCTNG INDUSTEY : , (1) (2)
27 Chemicals End selected chemical products .01343 . 1,448
32 Pubber andjplastic products .01966 2,119
" 38 Primary nonfcrrous manufacturers - .03473 3,744
51 Office and QOmputinq machines .00784 845
57 Electronic tompenents .14011 15,103
. AN ’ . .
value added '} - 44716 18,199

Kl

K
!

When the computeri: industry sells a $1 million machine to
-final demand, the ele@tronics component .1hdustry receives a
$107,790 increase forfts output.. (This is determined simply by
multiplying the direct coefficient of industry $57 in Table 6.2
by $1 million.) To satisfy the increase, it must purchase the
amounts shown in colump 2 of Table 6.3 from other industries.

" The industry purchasesii$1,448 worth of chemicals, $2,119 worth of

plastics, $3,744 in shaiet metal, about $845 from the computer
industry which initiated the transaction in ‘the first place, and
$15,103 internally. The industry's value added increases by
'$48,199--including empléHyee compensation, profits, and indirect
business taxes. This i% the first-round indirect effect of a %l
million computer sale t§ final demand. :
' s : i o -
However , we are notllyet finished. Each industry in Table 6.3

must now purchase somz inputs from its suppliers to satisfy the
new intermediate demand 'ghown in Column 2. Lo

5 } .

To continue the example, let us just look at one of the
impacted industries--priirary nonferrous marufacturers--and trace
_that industry's new purchiases. The second-round requirements

generated by the nonferrgus metal industry is shown in capsule
form in Table 6.4. BRI

VABLE €.4: L

e i
i . .
»F*J‘ .‘IC'I: 0OF A SWI MILLION COMPUTER SALE: PURCHASES

i~ FRRROUS METAL INDUSTRY OF 53,744

CH

103 PRODUCING HJDUSTRY:';'; (1) (2)
v S B
6’ Non-ferrous metal dfes mining . ; .05042 189
80 Gross imports I © - 7109808 367
83 Scrap, uscd and 5ccindhﬂnd good £ .02651 99
_Value added Y .27381 1,025
- T

i .
I !
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The nonferrous metal industry receives a first-round-increase in
output of '$3,744 on the sale of the 31 million computer, as shown
in Table 6.3. To satisfy this new requirement,:. it purchases $189
from the nonferrous oves mining incustry7 $367*from imports,
about $99 from the recycling industries, and generates a total
value added (wages and profits) of $1,025.

Each of the other industries listed in Table ¢.4 also
generates a second round effect. The increase in the mining
‘industry's requirement generates a third-order indirect effect on
its suppliers--and so on. .

This ripple effect through the economy 1is simultaneously and
completely captured for all industries by the inverse of the
technology matrix. (More accurately, the ssubtraction of the
technology from the identity matrix, I-A.) The inverse gives a
'solution equivalent to about 14 iterations of the direct effects
(A) matrix. After the 15th iteration, the numbers begin to
vanish into the fractions of dollars. Mathematicaliy, the
inverse is equivalent to the Gauss-Seidel method of estimating a
power expansion. ' ‘

Returning for a moment..to the computer industry, let us see
what the direct and indirect effects ofya $1 million purchase are
on selected industries. The total effects are-displayed in Table

. 6.5. . ’

TABLE 6.5 ¢ lTOTAL EFFECTS OF A $1 MILLIiCN COMPUTER SALE
PRODUCING : DIRFCT INDIRECT
, ) X TOTAL
104 INDUSTRY : EFFECT 'EFFECT EFFECT
51 Office computing : $131,820 $1,022 -
_ ) . , ’ ,530
53 Electr}c apparatus 21,690 12,960 51’13:’228
55 Electric wiring 23,750 6,820 30,570
57 Electronic components . 157,790 43,920 151,710
69 Trade 36,830 33,840 70,670
71 Rea'l estate & rental 38,210 : 27,830 66’040
73 Business services 20,860 ' 32,280 53’140
81 Impprts . 23,500 12,510 36’010
All‘other industries © 183,970 413,890 597,860
TOTAL INTERMEDIATE
REQUIREMENTS . 588_,420 1,606,580 . ‘ 2,195,000
VALUE ADDED ) . 411,580 ——— : -—=
TOTAL +,700,000
c
‘;
\ =
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In column 1, we cee the direct reguirements on thé computer
industry resulting from the $1 million sale to final demand--
$588,420 went tc purchase goods and services from other
{intermediate) industries, and $411,580 went for employe
compensation, profits, depreciation, and business taxes. In
column 2 we see the effects of 14 rounds of purchases touched off
by the requirements of The computer industry. Most of the
purchases stimulated the computer industry itself; other
industries enjoved about $600,000 of new sales as a result of the
$: million computer sale. 1In all, the total effect on industry
outvut was about $2.2 million,'as shown 1in column 3.

)

Input-Outpuc Notaticn

A compact®way of describing thé solution -shown in the ~
“+illustration ts by using matrix netation. We construct a simple
three~industty economy, and show why the inverse captures the
entire (direct plus indirect) effect of a change in final demand.

The output of an industry is the sum of all final and
.intermediate demand purchases. This relat:.nship is shown in
Equation 1 ' . .

= + + + D,
- xy Cxgp + 0 Xy b %55 ) i where,
ii -- the total output of iadustry i
Xj3 =~ the flow of industry i's goods to industry J, ixij = Xy
D, -- the total final- demand for industry 1i's ‘output
i ‘ : ]

As we have seen, each industry buys a portion of its, total
inputs from all other industries. This empirical reality is.
- represented as follows:

- (2) X.. = (aijj(xj)

ij where, ; -

a5 T is the fraction of the incdustry j inpqtﬁ'thap are
purchased from industry 1. T TS

e

-,

Or, 2,4 can be seen as the cechnical coefficient showing
exactly howdmuch of good i is needed to produce on unit of good
j, as follows: '

(3) a . = x_
i) ij
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" The technical coefficients, are pr duced by scallng
through the columns of the Lransacégons matriyx, as shown in
Equation 3. The three- industry economy of Equatlon 1 can be
written as follows: o

/

PO (4) X f a

X = + +

2 2151 222 T 3% * D,

X = + +

3 311 32 2 33 3 + D3 ,
Total Intermediate ' Final
Output = - - Demand T4 Demand

If we rearrange terms to isolate D on one side qf the
equation, and collect all te'ms in x on the other side,

) (xz) -, (a

(5) (1 - all) (xl) - (512 13) (x3) =
-, ) (x)  (l-ay) (x'2.) - cia, ) (x) =
-{a,.) (x.) ‘ (a,.) (x) + (1 -a_) (x,) =

31" Y - 327 2 33

The system of eqguations in 5 is essentially complete, and
will yield a ccmplete solution to the experiment we have been
considering. 'To clean up the algebra, Equations 4 and 5 can be
‘written in matrix notation as follows: . .

(4') X = AX + D
(5") X - AX = D
5" (I-aXx =D » vhere,
s . AOO
: v I == is the, ldentlty matrix,[010
001

A -~ is the matr{x of technical coefficients, aj5
X -- is the vector of industry outputs

b
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The last step is to isolate X, the vector of total

requireménts, on one side of the equatigﬁ. Eguation 5 is-
premultiplied on both sides by (I - A) , - yielding
6 (x-mla-an.x = (x-n"1tp
‘ (7) x = (1-m"1bp

The first two terms in Eguation 6 carcel each othe: out,
leaving Eguation 7 in the <lassical estimating form. Eavation 7
shows that the total outputs of all industries can be derived by
multiplying a final demanglbill of goods (D) <through a matrix
of coefficients, (I - A) n_lthat can be produced from empirical
ocbsecvations. Once (I - A) is known, general eguilibrium
¢nlutions (supply.= demand for the whole ‘economy) can be found.

The Information Sector and Input—Oufput Analysis

Our purposes in building an [-O matrix are twofold: first, it
offers a complete description of the transactions between the '
informatigp‘induSt?Tes and the rest of the economy, and hence is
a siqnificanﬁwimptOVement oveér the simple National Income
Accounts structure;.second, it opens up a.rich variety of policy
questions that are -amenable to I-O analysis yielding solutions
involving the information” sector. The structure within the
inforrmation sector can be investigated in detail,” as can the
structure between the information cecto= and the rest of the
@conomy. 1 shall -briefly introduce five classic types of
problems and suggest how they can shed light on the behavior of
the information sector. o

Class I: Changes in Final Demand

The most common application of I-0O analysis 'is to trace
through the effects on the economy’'given a change in final
demand. Equation 7 above is in exactly the right form to conduct
all the experiments suggested in this class of problems.

Final demand is composed of . the following ten detailed

Personal consumption expenditures .
Gross private fixed capital formation
Net inventory change '

Net exports

Federal defense expenditures

Federal nondefense expenditures s
State and local purchases for education
State and local purchases for health, . "
~welfare, and sanitation B -

State and local purchases £6r safety

Other state and local government purchases

o ~3 N U BB

[an N}
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Underlying data are available to splinter these final demand
sectors even more finely. For example, the Federal defense
sector can be splintered into purchases by the Department of
Defense, the National Aeronautics and Space Administration, and
the Energy Research and Development Administration separately.
Or, the Federal nondefense. sector can be divided into discrete
government procurement programs, such as education programs,
safety and health procrams, pollution abatement programs, and
income redistribution programs. The Gross Capital Formation
componant, which usually appears only as a column vector,’ can now
be split into a rectangular capital flow matrix. The matrix
shows the detailed capital structure of the 82 I-O industries.

)

The classic input-output ek%periment is to change a
component of final demand and trace the effects of the
experimental change on industry output. For example, a
governmént procurement prograf's effect on industries (both
direct and indirect) can be eStimated. The effects of changes in
foreign exchange rates or tariff rules can be traced through net
export's effect on output. Tax legislation dealing with research
and development expense or depreciation schedules can be “gamed”
through the matrix. Technological substitution favoring

_communications and computer systems can be modeled. We will

consider two experimerts in this tradition later in the chanter.

Class II: Change in Technology

, Anothe.: application of I-0 methodology is tracing through
the effects of technological chafge on thgleconomy. Whereas

_Class I problems made use of the (I - A) matrix, this class

of problems involves operations on the technology (A) matrix
and on the capital flow matrix in final demand. '

Each column in the A matrix represents a unique
technology, a "recipe" of goods and services-iecessary to make
the finished product. Changes in technology can be interpreted
as changes in the recipe--a little less of this and more of that.
The researcher can, by modifying the coefficients in the A
matrix, create new economies that reflect changed technoliogys

Svstematic changes in technology, such as substitution of
communication for travel (if one believes the hypothesis), can be
experimentally "gamed" into the A matrix. A change in the
ratio of labor earnings to capital can also be:modeled, since
value added (including employe= compensation) - is one of the input
coefficients. - And, as the use. can control the matrix at the 507
order, extremely fine changes in technology can be represented.

Armed with a detailed A matrix and a capital flow
matrix, many alternative technological futures can be
represented. For example, the use of telecommunication (on
current account) and computers (on capital account) can bu
increased experimentally, and the impacts traced on all
industries' output and employment patterns. -
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Class III: Change\inlkelative Prices i% -
- . ' b B

A

The output of any given industry at producers' prices
reflects the current price leOel. An inflationary or
deflationary change in prices would necessarily alter the output
price of the industry's goods or services. Ignoring for a moment
any price substitution effects, a 30% price rise in money terms
(i.e., intermediate and final cutputs) would show up as an
inflated total output. Since the theoretical framework for -
input-output work is that it reflects a\physical flow of goods,
buildz2rs of operational matrices take grgat care to deflate each -
industry's output into real dollars, so that a change in prices:
does not erroneously indicate a change in Teal output.

However, that procedure can be reversed. An inflationary
bulge can be easily modeled as a nominal rise in the industry's
output. ‘A final demand vector, when multiplied through the
inverse, will yield new (higher) outputs for all industries in
the ecornomy that are either directly or. indirectly. linked with
the inflated sector. By subtracting the control economy i
(preinflation) from the experimental economy (with one or more
inflated industries), the analyst obtains an exact measure of the
inflationary "ripple" through the economy. -~ . :

After an inflated transactions matrix haS-been built and
inverted, the following .question can be answered: "Is the
primary information sector inflationary or not with respect to a
rise in the price of energy resources?" A hypothetical price
rise in.a variety of fuel sources (petroleum, natural gas, oil)
can be posited; and the inflationary impact on the information
and noninformation industries can be gauged.

Class IV:. Labor Requirements

Since output-to-labor ratios ate well known for each v
industry, any net rise in output induced by an experiment can
immediately be translated into new labor requirements. By
translating the new labor requirement through the known detailed
occupational composition of each industry, a very, specific job
impact statement can be produced. :

Class V: Cépital Requireménts ‘,
3 .

Even though output-to-capital ratios are known, this is a
much more tricky proposition than computing labor reguirements.
There is considerable difficulty i determining the true
definition of one unit of capital. Hence, the ratio itself is
ambiguous. - Once some satisfactory measure of capital regquire-
ments is derived, the next hu:dle is-to measure idle or excess
capacity carried by the industry. There are severe problems in, .
arriving at a common measure of "capital utilization," and here,
too, 'the analysis is somewhat subjective. If these problems can
be solved, new capital requirements can be generated and
decomposed into hundreds of detailed types of capital goods
required by each industry as a result of an experiment.

Ql-dnz i | o .;': i -"f f'
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TWO INPUT-OUTPUY EXPERIMENTS

In this section T shall present the results of two
experiments ucinag tne input-gutput matrix. The experiments are
en the nrimary

"first lcoks” at the gineral relationship botwee

~information sector and the overall econony.
o
Appandlx 6 (Vols. 3, 4, %) contains a full description of the
transactions smatrix, the ' reguirements (rechnology) .aatrix,
and its inverse. Tie sourced, methods, and procedures are '
outlined in derall in Appendix.6 ‘Vols. 3, 4, 3). No discussion
will follow here, excopt to state that we are using a 108 order

matrix developed from the followina dara:

B o ’

— 168 orduer matrix }

o1 ‘ |

order matrix t—— | 20 intormatisn inds i
: . 82 nun-information inds

(BEA clussificacio:;)J

PR

i 3UN .
32 nrder matrix I
{(pultished) | >

The OT 108-order matrix is the current version of the
primary information gector.matrix. Any order matrix from 2 by 2

to 507 by 507 can 'also be produced. The detailed industry
reports contained in this chapter are at the 108 order.

1vo
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Expeciment I - A Compensatasd Defense Cut

In 1961, Leontief published a nouw classic application of
input-output analysis. I chose to replicate his cxperiment to
illustrate how the primary information marrix can be used.

The "arms race" and its economic impact on the United States
entered. the public consciousness during the late 1950"'s.
President Eisenhower, whose loyalty to both the military and
grivate industry was resolute. ended his Presidency in 1960 with
a surprise warning that the "military-industrial complex" was a
creature £o be restrained. Casual evidencve persuaded mdst people
that corporate interests were soO finely enmeshed with military
expansion ‘that arms buildups began to carty =an imperative
independent of stated public policy. Could the U.S5., as a
nation, afford not to engage in stockpiling of increasingly
expensive and sophisticated war machinag? This ¢uestion was
tackled by Leontief and Hoffenberg, and br%uqht to the public
attention in an article published in 1961. The authors
concluded that the econcmic effects of disarmament may not be as
severe as the most fearful suspected. 1n eguilibrium, output and
labor lost as a result of duts in defense spending would be
reallocated to other final demand sectors, and have a positive '
impact on other industries in the.economy. The crdnance industry
would suffer (in 1958) a 19.2% drop in employment given an '$8
billion {or 20%) defense cut; the airé¢raft industry would
experience a 17.9% unemployment rate; and the ships and boats
industry would lose 11% of its employees. RBut other industries
would gain somewhat, especially those selling to - personal
censumption and to the nondefenga.portions of government. The
net impact on 1958 employment OF & 20% compensated defense cut
would be a mild 0.22% increase in unemplayment, _for the total -.
aconomy. But the business sactor, excluding civilian government
amployment, would suffer considerably. Business cmployment would
decrease by 6.85%--a severe recession for the business community.
The authors conclude-by stating that their model is only
qualf:ativé in nature, and that further refinement is necessary.

The experfment is relevant to the information industries for
an obvious reason. The entire thrust of modern war fare has beon
to substitute information technology for mannpower. Avionics,
advanced communications networks, satallites and management
information systems are key compenents of tne V.8, dA~fense
establishment. Hence, a4 drastis changs ip dafonse procurement
nolicies can affect profits and emblovment 1n the information
industries. - '
I nave reproduced the Laontilef exporirent for the 1967
nomy using comewhat difterent assumptions. Leontief allocated
money saved by disarmament on a Lro ratd nasig to all other
al demand catagories.. The experiment roportsd in this section
nrne the defense cut in the form of a direct personal -
uction of income taxecs in 1967. Hence, the entlre amount
oy the defense cuthock is "srent” experimentally by
souseholds in the form of perscnzl consurption expenditures.

i
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Summary of Experiment I '

. Table 6.6 shows the gross experimental changes in final
demand. Defense spending is.cut by 20%, or some $14.3 billion;
and personal consumption expenditures are raised by the sams’
amount, leaving final demand canstant.

TABLE 6.6

SUMMIRY SMPENDITURES AND PERSONAL
DL 5 neid!
($ Millions, 1967)

T T T e e e T T T T CONTROL EAPERIMENTAL
e R OROMY BCON. My NET CHANG
Defense purchasus . 71,333 57.066 -14,267
Personal Consumption Expendituroes 490,660 504,927 . +14,267
Sub-total rinal Demand 561,993 561,993 V]

A 20% defense cut and a correspondinc rise in personal
consumption expenditures leads to a slight increase in output and
employment. - This conclusion indicates that a seemlngly drastic
policy--reducing defense spending by 20%--can in fact lead to

benigi1 oconomic ends, if not political ones.

able 6.7 su.marizes the total direst and indirect
effects on the economy as a-n2t result of the experimental
policy. - :

A $14,266 million reduction in defense spending, matched by a
compens ating rise in household expenditures, resulted in a net
gain in output of some. $8.6 billion _and 598,000 jobs. The
information industries as a group gained about $1.3 billion in
output, and increased their labor requirements by 121,000 jobs;
the noninformation industries enjoyed a $7.3 billion gain in
output, and "hired" 477,000 workers. :

The assumptions regarding personal consumption are
purposefully naive. No attempt was made to adjust expenditures
for either income or substitution effects; price levels were
assumed constant; a unitary price elasticity of demand was used
for all 'goods and services. Likewise, no attempt was made to
realistically scale down the defense establishment. It is quite
'plausible that in the face of a mandated 20% cutback, programs
would be selectively trimmed. For example, the Pentagon might
decide to substitute canital for labor and invest in cruise
missiles, advarted avionics, satellite reconnaissance and the
like instead of_the foot soldier and the tank driver. The
pattern of Department of Defense purchases will probably notibe
scaled down uniformly, as reflected in this experiment,

IRy |
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TABLE 6.7 :

NET IMPACT ON OUTPUT AND EMP

. 20 PERCENT COMPENS

IN

{§ Millions, 1967} (Thousands of

e - Jobs, 1967)
OUYPUT SEMPLOYMENT s
Total Direct __indirect Total | Direct Indhireat
Total : + 8,563 5,658 2,90% +598 447 151
Information Inds. 1,268 628 ’ 640 1zl a2 29
Non-Information Inds. 7,295 5,030 2,265 477 355 122
N -

These fine-tuned changes~in the spending patterns of final demand
can oe individually "gamed" through the input-output matrix.

One general statistic that immediately emerges from Table
6.7 is that the information industries are considerably more
labor intensive than the noninformation industries. Whereas the
ratio of noninformation output to information output was about
6:1, the ratio of noninformation labor to information labor was
only 4:1. Or, allocating final demand in the particular mannet
specified in this experiment caused 1-1/2 times as many jobs to
be created ver dollar of output gained in the information sector
as compared to the' noninformation sector. : :

Qutput Impact Reports

The output impacts of the experimental -.cut_in defense
purchases can be traced,through total, direct, and indirect
effects. These effects can also be broken down by, industry. A
rich variety of detail is available in the output reports
generated by an I-O experiment, and for any microscopic look at
the economy these reports are guite valuable. For cur purposes,
they have been relegatec¢ to Appendix: 6 (vol. 8), where the
interested reader can find the following:

Table 17 Final demand componants of the experimental economy

Table 18 Total output generated by cach final demand componant
in the experimental economy - -

T

Taslo 13 Direct output generated bv zach final demand componern
in the experimental economy

Taple 20 Indirect output generated by cach final Jdemand componont
in the experimental economy )
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Table 21 Net total output generated by each exoerlmental change
- .- in final demand

Te

_IablefZZ Net direct output. generated by each experimental change

. in final demand -/

Table 23 Net 1nd1rect output generated by each experimental- charqe
in final demand

Table 6.8 shows the total net impact of a compensated-
defense cut on the output of selected industries. The biggest

. gainers are mostly the noninformation industries: retail trade in

noninformation goods ($2.8 billion), food ($2.8 billior), housing
and noninformation building rentals ($2.1 billion), livestock
($0.8 billion) and other agricultural products ($0.6 billion).
Consumers, in short, spent their money on food, housing, and
goods. The largest informational gain was the finance and
insurance industry: consumers took out loans and purchased
insurance with their windfall income.

The biggest noninformation losers werz the ordnance-
(-S1.4 billion) and the aircraft (-$2.2 billion) industries.
Since defense procurement is heavily laced with communications
equipment, the radio, television, and communication equipment
manufacturers lost heavily (-$1.1 b11110n), as did the electronic
components industry {(-=S$0.5 bllll;?J

Labor Impact Repcrts

The impacts .on the labor force-can similarly be
decomposed into total, direct, and indirect. The technique has
been successfully applled4to 1nvest1gate the labor impacts of
several Federal programs. .

. The following outpnt reports are awailable, but to
conserve space they have not been included in the Appendix.

Total employment generated by each final demand component
in the experimental economy , - :

’ Dlrect employment generated by each flndl demand component
in the .experimental economy
" :
Indirect employment generated by each .final demand component
in the experimental economy

s
/

Net total employment generated by each experimental change
in f1na1 demand

Net direct employment generated by each experimental change
in final demand

Net indirect employment generated by each exper imental
change in final demand

i-; ;":l '
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TOTAL NET OUTPUT

($ Millions,

IMPACT OF A COMPENSATED DEFENSE SPENDING CUT

1967)

INFORMATION NON=INFORMATION
SELECTED INDUSTRIES INDUSTRIES INDUSTRIES
Gainers
69 Wholesale & retail trade, net 2,778
14 Food & kindred products 2,255
71 Real estate & rental, net 2,101
70* Finance & insurance components 1,065 :
1 Livestock & products 759
2 Other agriculture products 607
18 :Apparel ’ 580
77 Medical, educ svcs & nonprofit org. 580
63 Electrical, gas, sanitary services 564
77* Medical, educational, nonprofit 435
59 Motor vehicles & equipment 407
71* Real estate: fees,royalties,ofc rant 386
69* Trade margins on info goods | 383 .
16 FPabrics, yarn, & thread mills ! ) 265
29 Drugs, cleaning, toilet preps 253
73* Repair: radio & TV equipment - 253 N
66* Telecommunications, exc radio & TV - 199
15 Tobacco manufacturers N 196
31 Petroleum refining & related inds L ‘176
76 State & local govt enterprises 135
24 Paper, allied prods exc containers,net 132
8 Crude petroleum & natural gas - 119
34 Fcotwear & other leather prods ’ 113
54 Household appliances . - 7101
Losers’ P
60 Aircraft & parts -2,228 E
13 Ordnance § accessories -1,437
. 56* Rradio, TV, Commn equipment o=1,112 ~ -
57* Electronic components - 447 )
37 Primary iron & steel mfrg. ‘ - 335
- 38 Primary nonferrous metal mfrg.? - 313
80 _Imports - 296
27 Chémicals & products, net - 184°
11 New construction, net - 176
62* Mech measuring & control instr. - 145 :
53 Electrical ind equip & apparatus,net - 142
65 Transportation & warchousing ,j - 126
50 Machine shop products = ; - 114
49 General ind machines & egpipment . - 101
.TOTAL NET IMPACT - 1,267 . 7,294

-t

I3

“Table 6.9 shows the industries most affecte by the -

experiment.

The employment impacts generally follow the pattern
established previously in considering output impacts.

About

276,000 new jobs are created in the trade sector; anothér 65,000
new jobs in hospitals- and medical clinics become available. '
Banks and insurance companies hire 61,000 new workers; and
_schecls and physicians' offices hire another 51,000 workers.
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TABLE 6.9:

TOTAL NET LABOR IMPACT OF A COMPENSATED DEFENSE SPENDTNG CUT -

(Thousands of Jobs)

_SELECTED 18D

TNFORMATION NON-1 NFORMATION
INDUSTRIES INDUSTRIE

69 Wholesale & retail trade, net . 276
77 Medical,educ svcs & nonprofit org,net : 65
70* Finance & insurance: components 61
77* Medical, educational, non-profits 51
7 Hotels: pcrsonal & repalr sves, net 48
/4 Agriculture, forest, fish services 46
. 2 other aqriéulture products 45
' 1 Livestock & prodtcts 43 ;
///</ 18 Apparel 38 :
69* Trade margin on information goods 37
; 71 Rental & real estate, net . 16
! 73* Misc business information services 11 :
( 75 Automobile: repair & services - 10
26* Printing § publishing 10
Losers
60 Aircraft and parts ) - 84
56* Radio,TV,Commn. eguipment - 43 :
. _ 13 Ordnance & accessories - 42
= 7 &z% Electronic components - 21
37 Primary iron & steel mirg. . - 10
61 Other trans portation equipment - 10
TOTAL NET IMPACT 110 478

\

-

- s T : ;
The aircraft industry loses 84,000 jobs; and the radio,
television, and communications equipment industry loses 43,000--
1,000 more than munltlons and ordnance manufacturers. The

electronics-component 1ndu9trv finds
21,000 . jobs; steel manufacturers Jlay
transoortatlon

qu1pment manufacturers also lay off 10,000.

.itself with an-excess of
off 10,000 workers* and

y

The labor impact on the information 1ndustrles is mixed.
Some industries, such as communications equipment manufacturers,

are deeply enmeshed in the "military-
complex,” and suffer serious losses.

information industry,
Others, such as financial

services and educaticn, are beneficiaries of cuts in defense

These e-cimates are qualitative in nature, and should

not be 1nterprptea too literally at this level pof’ experlmental

realism.

i

and"Unanticipated Consegquences ..

An important application of I-0 technigues has been:.dn

uncovaring capacity constraints or expansion bottlerecks.

Also,

I-0 techniques have pointed some higher order consequences of a

policy that were not intuitively obvious at first.

a summary of the-detailed reports in

Table 6.10 is
Appendix 6 (Vol. 8}.
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TABLE 6.10: SUMMARY OF EXPIRINENT I: NET OUTPUT AND EMPLOYHENT INPACTS r" - ;L

4 . ' . i

i

OUTPUT . - EMPLOYNENT

T07AL  DIRECT  INDIRECT| TOTAL  DIRECT"  INDIRECT
INDUSTRIES ' ' \ INPACTS IMPAC:S IMPACTS | IMPACTS  IMPACTS IMPACTS
INFORMATION INDUSTRIES | ($ Nillions) - (Thousands ‘of Jobs)
11t} Info buildings: office,education, come, -19, =19, 04 “L =l 0
12%) Maintenance & repair on info bulldings 52, 0 52, A B R 2
(13*) Office furniture ¢ equipment _ 5. -2 =3 -0, o =0
24) Paper: printing (exc boxes) | 19, -2 4l L =0, le
26*) Printing ¢ publishing ' 02, 102, 100, B [ F 3
27.) Ink ]. Ve 30‘ ' 0- T '0' 00
"48%) Printing & ‘paper machinery . R = I <0 =04 0
$1*) Computers,caleulators,office equip. =58, =52 b L =l -0,
53') Electronic measuring instruments TR 3 PR | P ) -l
56*) Radio, TV, comn'n equipment ‘ S[2,0 00, <l %), N, b
57t) Electronic components 447, <1400 =300, = 1y 15
58*) Nisc electronic instruments IR =0 0., - -0 -0,
62*) Mech measuring & control instrunants =149, e =54, -1, b, =%
63*) Photographic & related equipment . .83, =504 c=d b =2 =0,
64*) Advertising signs ¢ displays 1y ' 5, N 0. 0,
66*) Telecommunicaticns, exc. radio-é IV 199, - 140, HE 9. S P
67%), Radio, TV, CAIV : 1 D . le =0, 1,
§9*) Trade mazgin on info goods S . B0 3, 1D 3, v
.- 70*) Finance & insurance: components : : 1065, 87, 193, 8l 50, 1
1%} Real estate:{qes,royalties,office rentals -~ 186, 224, 162, % 1 L
©12%) Repair: radio bV equipment . 15, e oo 5 L
13) Muse business info services . 23, -1, WL - b Moo
. 76*) ¥otion pictures 580 - by 3 b, L l.
71%) Medical, educational, nonprofit 5% el 14 i 504 ‘2
76%) Postal service - 2, P U oo =h S
§2¢) Office Supplies , , \ h o =20 W 0 0 20
NOA-THFORMATION INDUSTRIES : . ‘ :
g ] '
1) Livestock ¢ products ' boTss, b8, 6924 83, by W,
2) Other agricultural products 0T 115, 492, 45, % m
3) Forestry and {ishery products . M, 1 15, le & 0
4) Agr., Forest, Fish Secvices - S 52, . 50 5, G 5

!
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TABLE 6.10; SUMMARY PF EAPRETNENT T: NET ORIPUT AND | P! Y‘ {INT TMVF\("I‘a (Continued)

ke s o A b 4 A e T Pt b s Lt T

}
. ‘ /

oo - BfIonET
. f CTOTAL  DIRECT "INDIPECT TOPAL . DIRECT  INDIRECT
IF,'D”STEIES L/ . IMPA (78 IHPICTS | Ix": ACTS | IMPACTS . IMPACTS IMPACTS
7 - | ‘ -
§) 2reh & terzoalloy ores wining | T L )
§) nenferrous retal ores mining ‘ L -1, S P -1, -0, -1,
7) Coal nining .o . e -l Oy -0, le
B) Crude petrolewn and astural gas ' o L o o L 2
9) stone & clap mintag b quarzying L 0o I, o 0,
16) Crenizal b fertalyzer mineral min, s o . -0, 0. -,
©11) New construction, Nat ‘ =17, <176,/ h b, e, 0,
12) taintenance & repair construction . ST [T -0, 5 1,
13} ordnance and azcessories - RO US PP K1 5l 42, =41, =L
1) Food & kindred products 25, AUk, T i 2
"5} Tebacco manufaciured 19, 194, L 2 % B
16) Fabrizs, yarn & throad nills - My, s W0, 10, Y 10,
17) ¥ise. textile gools & floor cover, ‘ 85, 4], 24, S l. L
18) Appazel 580, 8T b W b
19) Miec, fabricated toxtile products 15, ., 25, e -0, L
20) Lemer, wood pred. exs. contalnors ‘ ' -2, “4, “b, -, 0, -4,
2] Weoden contdiners - ‘ . ., . b 0, -0, 0,
22 Household furnitura . %0, s, -1, be RS
1)) Other furniture, fixtures,’ Net o, . Y RO )
U) Paper, allled prod. exc containers, Net 32, ! o3, %, “ PR ¥
25) Pagerhoard containers, boxes (3 S Y. 2. =0 8
26) branting & publishing, Net' ' W b 5, -0, 1.
1) Chenicals, select Chem products, Net U 122, ~4, TR
38 Plastics, synthetic materials : AR 50, 1, -0, e
23) brugs, Cleaning,. Toilet preparations - B3 19, 53, he 4 Lo
© 20 aints & allied products 0 A ) B 00
) Petroleun zefining & related ind's [T VU Y 3 N L 0
) Rubber ¢ misc plastics: prodicts : 4, -5, 4. oy -l 2
1) Leather tanning, ind. leather prods. o 4, -1, 25 S N
) Footwear ¢ other leather producss | P £ N | A N A
%) Class & glass products UL LA 2, " b Lo
36) Stene & cl.xy products ‘ -1% 3 -1 -1 0. .=l
) Prinary iron & steel ranufacturing ‘ =335, B U2 -0, -l “§.
38) Prirmary nonfdrrovs motal manufacturing 8 E PP P ) P -, =0 “bs
39) Metal containers : 584 S0 9 . L -0, L
A0) Heating, plurbing & struc metal prods, ' “62, L PRI R -2 -l =l
{1) Staroing,screv pach. prods 4 bolts ‘ L P e 1Y “d e
(1) 0her fabricazed metal products =82 -2, S8, - -1 -l ‘U
{3) Engines and turbines , RN =15, il -1 -1 ST
) Farn machisery & equipment - ' ~l s T -0, <), 0
. "-‘n‘-.. L - N
Do
r 4 /
- ' r 4
v ’_/ ; ‘ -
) | )
‘ - L !
/’ /
T i
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TABLE 6,100 rSLK'“l;‘yie\RY P\PFRI"

e

Ie NFT OUTDUT \“D EMPLOYMENT I\iPALT (Continued)

ouTPLT EMPLOYMENT
, M07aL  DIRECY  INDIRECT| TOTAL DIRLCT  INDIRLCT
CINIISHRTES TYPACTS  IMPACTS  INPACTS | IMPACTS IMPACTS  IMPACTS
u" " ={e - e -
15) Cosst., mimng 5 orl field pachs, Mol 73 o ‘»Zx . ‘;
46} ; '\tormls Randling mach b equipment ~&. -l:- . ) _“' -l. -,
47) wetalwoering pach & equipment il il b ) N 0
-1 4, 1, {y B '
48) Spec ind mach ¢ equipnent, Net 0 .43 "y " -2, s
A9} General tad mach § cjuipment e _2’1' y . Qe
50) vachire shep products g 0. 0. 0 i 0.
81) 0sfice comp & decountiag machine _" 4 ‘. 0. -0 0
820 segvice indestry machines -HZ' 20, a9, -, “, )
[ ' . |
5) sleg ina cquip § onpratus, Net 10l 0 > 1 1 -0
§4) fieusehald appiiances 5. 10' _15' —y 0, “l
55) Electeic lighting § viring equip. a: 0 0 o 0 0,
56) hadio, television & corm, eqoip 0 . % 0o 0. 0
1) Electzonic corpmigats b acess, SN, =0, . o1, -1, =0s
58) misc elec rn.chinurg, et WOl Wi, 0. 8, . 0.
©89) Motor velnvied § o Li;m.‘nt R L 229, -4, =16, =5,
60) Arcrafy and mant | S TR N .. 10, -0
(1) Other t¢ \.,umt b cu..iw.-n:‘ . T S TR oy -l 0.
B2} Srivmtitie 4 contooliing snstru, o b T sl 0 [N
§3) Optirnd, contialmicipnoto equip, Net e Uieae 2 T, b, Jo
G4 e 'xur.u'u::';:q. aet 109, '_'302‘ 182, “hy =16 10,
§5) trabeprriating b vazchousiag T, 7 . 0 0 xL
66) Crom. exe radioalV hrogdeasting 2, o, 2 Jo 0s 0
1) fadio & TV broadaanting ‘ Bhe. . 435, oy 10, 5 1o
68] Elestric,§as,waler b sanilasy sves A, Uk, 11, e 260 1
£5) weolesale § retnnd trade, et e 2, 0 3 lor i
A Faante woinsurange, et ‘ i 200, 1863, 18, 1he 16, B
M5 Real estate Lozental, Wt 355, 325, 10, A, 4 b
70) Hettisipersonalivep svey exe auto Nt IR TR 3, -4, “be L
13} Businegs segvices, het 2, 3, 3 0y 0 Ot
M) {heseareh andeGeveloprent] 208, 25, R 10 B 2
78) Acterebile repair & sc:"x:es 105, 08, 1 R b - b
i6) Anusencats, Mot -
' . b0, Sede s 65, SRR
) wm1 lhe SVEsLAonT onm org, N . eh -3, «9, b % b
48 foder al ey CI'AKIZ"_H.ASC.H st 115, the 109. b le 5
79) State bolacal gove entel aTises -390 256, -1 Je G U 4
§) Ironene ™ n, R G 0. '
1) Business travel, eme:ta‘n nt & gfts 0 o 0 2. { 5
§2) Dffice cupplics
/ v
eemAL NONeLNEORVATION 1264, §63, 25, 4 155, 12,
AL INE cq‘_ﬂuo‘ NS bes. IMO. . 52, 29,
20 pS6h,  S65Bs 2605 5, 4, 152,
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IL caprures thq total, direct, and indirect effects on
both output and employment broken down by 1ndusery, and reveals
" some potential bottleneck problems.

Some 1ndustr10d, such as livestock (#1), are not directly
impacted to¢ any extent, but can receive large jolts from Other
industries. The livestock. industry will see a direct requ1rehent
of about $68 million in new revenues-—either generated by new

«final demand purchases or originating within the 1ndustry itself.

This new revenue directly translates into about 4,000%new jobs--a .-

tiny fraction of the iadustry's total work force. However,
-indirect impacts on the industry will be substantial-~same $692
million An new output, which translates into 39,000 new jjobs. If
the industry dces not anticipate these demands, it may become a
"bottleneck" in the adjustment process from the old econgmy to
the new. - :

The computer industry (51*) faces the opposite problenm.
The 1ndustry will expect to lose $58 million as a result of the
spending cuts. Since consumers do.not buy computers, a lo .
dollar in sales to the defense establishment is not recouped as a
dividend .in increased personal consumption. However, the
computer industry need not brace itself against unknown ripple
effects--most of the action will be directly felt inside the
industry (-$52 million), with only a miid aftershock coming in
cancelled orders from other industries (-$6 million). 1In
employment terms. the industry will have to lay off 2,000 workers
directly, and probably no more as the indirect effects are felt.

Some industries could be caught badly flatfooted. For

example, . fabric industry -(#16) will feel a very small $4
. millien - .: . impact. But eventually-it will be hit with $262
million in sew outputr reguirement, and will have to hire-10,000

new workers ro satisfy new demand.

The more capital intensive the industry, the harder it is
to gracefully increase or decrease capacity in the slort ryn. In
a rapidly changing environment, ignorance about higher order--or .
‘indirect--effects ca: throw a wrench into balanced growth
programs. Here input-cutput analysis can be quite useful. !

Experiment II - Doubling'fﬁvestment in Information Capitaf

EYOQK‘WC"C 11, like its predecessor, is not a fine-tuned
p011c1 instrument Rather\ its purposes are to say something
general aiout thn rel aflOPShlp between the information 1ndustr1es
and the overali DCOqomy

_In this experiment, I ask the follow1ng quest10n~
"Holdlnc total investment constant, what is the 1mpact on the
economy of doubling investment expenditures (or gross capligl
formation) In information capital goods?" Investment is
instantaneously shifted to information capital (e:g., office
buildings, printing presses and computers), and away from
noninformation capitel (e.q., factories, stamping machines,
-trucks). Three interpretations are in order:

e
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(1)  the oxperxmen; ignores the fact

Lhat\cume t
capital move as complemenFB

. ypes of

: f .‘\\ ‘\“
(ii) the experiment Igﬁores the externa*itin associdted
with the exist ce of 1nformat10n resourtces. Tb\ creation «f a .
telecommun1cat1on or a conputer network creates mg ny'ﬂor j

jobs
than- indicated in a s1mple 1mpact study.

.J

&

(111‘)’
W change.

the experiment does not explicitly addre technic al
New c0nf1gurat10ns of information capital could result
“in expansions of the production frentier; no attempt has been.
made to represent such technical changes. This

exper - 2nt
assumes static technologv,

[N
s -

TARLE 6.11: SUMMARY OF THE .‘Z‘()”ilfil’"&i"\l’[‘hb

) MITNT [of ll"v SES Ih GRO.:SS CAPITAL FORMATION (GCF)
\\\ CONTRSL R TINGE
‘. ECONOMY 14 GCF
Information GCF ) 18,673 37,346 + 18,673
Wou-information GCF 94,683 76,016 - 18,673
: Toéif“ccy : ‘,’. 113,362 113,362 0 .
. ;

- “1.
S . : 1
The ‘procedure is outlined in Table 6.il. Total gross N -
capital formation remain$ unchanged before and after the 3
experiment (at $113.4 billion). However, the information capital : s
industries haye doubled their output, from $18.7 billion to $37.4 !

billinn; and the noninformation capital 1ndxstr1e

hﬁv- cut ‘back
their sales to final Aemand by the same amount--$18.

7 tillion.
Summary of Experiment I1I

Table 6..12 contains an overview of the wcxperimental
impacts on output and labcr. The total net impact on
was a mild reCcssion of arpund $2.4 pillicn in lost ocltput and
52,000 lost jobs’ wlthouch the infcrmation capital preducers
generated $2i.5 Dlll¢OP of new cutput (on an.<4ncreased final N
demand of $18.7 billion), the moninfcrmation industries lost N
$§23.8 billion, for a net loss of around $2.4 billion in outpy
‘This result is correct from a strictly engineer ing v1ew:o*nt.

However, it ignores any 'externalities that may be generoted for

the rest of the economy. The creation of a new nationasi data

network does not create a large impact on other industunies

because ‘its material requirements are modest. If “it-uses o h
microwave and satellite technologies, the investment project

might generate verv litt)e interindustry transactions. ‘But the
existenge of such a netwgrk could stimulate productivity

throughout the ccunomy. This mcre subtle effdéct is
by this vercion of the experiment. '

the economy

not captured
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TABLE 6.12:

NET IMPACT ON OUT: UT AND EMPLOYMENT OF DOUBLING GROSS CAPI’I‘AL FORMATION IN:
INFORMATION CAPITAL

(s Mllllons, 1967) (Theusands of Jobs, 1967)

ouTRUT EMPLOYMENT
Total Direct Indirect Total Direct Indirect
Total . ©-2,362 -246 -2,118 -52 34 . -85
Information Inds. 21,513 19,676 1,836 862 . 781 61
Non-Information Inds. -23,875 -19,922 -3,954 -914 -747 2166
’ \

The employ%ent losses reflect the recessionary impact of
the experiment. The information industries created 862,000 new
jobs: the norinformation industries lost 914,000 jobs; -and the
net impact was a loss of 52,000 jobs to the labor fcrce. Even at
this overview level, some interesting insights emerge. The

..~ information-capital producing industries employ more labor per

—~dollar of output than other capital goods manufacturers. The
direct employment impact produced more jobs in the information
industries (781,000) than were lost in the noninformation
industrie~ (747,000). The direct effect created 34,000 jobs.

However, che noninformation industries are linked through longer .

 interindustry production chains. 1Indirectly, 166,000 jobs were
lcst in the noninformation industries, ‘more than twice as many as
were gaired’ indirectly in the information industries. Whereas
9.4% of the information industries labor gains were, indirect,
18.2% of the nonlnformatlon labor’ was lost through an economy
wide. "ripple. : : . .

As with Experiment I, a rich amount of industry detail is
available. The output and employmerit changes can'be decomposed

by industry into direct and indirect effects, and the net results

of the experiment can be shown. To conserve space, only one
‘summary table is presented; all the detailed reports-appear in
Appendix 6 (Vol. 8). Table 6.13 shows. the total, direct,

and indirect net effects of the experlment on both output and
employment by 1ndustry.

e
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TABLE 6.13: SUMMARY OF EXPERIMENT II: NET QUTPUT AND EMPLOYMENT IMPACTS

!

QUTRUT

EMPLOYMENT

I3

INDUSTRIES

T07AL DIRECT  INDIRECT
IMPACTS - INPACTS IMPACTS

IHPACTS  IMPACTS IMPACTS

TO7AL  DIRECT  INDIRECT

INFORMATION .INDUSTRIES
11%) Info buildings: office, education, comn,

" 12') Majntenance & repilr on tnfo buildings

23%) Office furniture & equipment
24#) Paper: printing (exg boxes)
26%) Printing ¢ publishing

M) Ik el L

48t) Printing & paper machinery
519) Conputers,calculators office equip.

§3%) tlectronic measuring instruments

5§4) Radio. TV,.comn'n equipment

§7%) Blectionic compandnts

§8¢)' Misc electronic instruments

§21) Mech measuring & control ingtrunents

61%) Photographic & related equipnont
'64*) Advertising signs & displays

§61) Teleconmunications, exc. radlo &

§19) fadio, TV, CATV

§3%) Trade margin on info goods

70%) Finance ¢ insutance: components

71%) Real estate:feesroyalties,office rantals
724} Repair: radio & TV equipment
73%) Mise business info services

764 Motion plctures

17} Medical, educational, nonprofit

78¢) Postal service ‘

§2¢) Oftice Supplies

¢

NON~=INFORMATION INDUSTRIES

1) Livestock: & products
. 2) Other asricultural products
3) Fores. ry and fishery products
4} Agr., Forest, Fish Services
§) Tron & ferroalloy ores nining
§) Nonferrous metal ores minlng
7) Coal mining
8) Crude-petroleun and natural gas
9) Stone & clay nining & quarrylng
10) Chemical & fertilizer mineral in,
11) New ccastruction, Net
12} Maintenance ¥ repair construction. o
13) Ordnance and accessories
. 14) Food & kindred products
15) Tobesco manufactures
16) Fabrics, yarn & thread mills
17) Misc. textile goods & floor cover,
. 18) hppazel
19) Misc, fabricated textile products
20) Lunber, wood prod. exc. containers
21) Wooden containers
22) Household furniture A
23) Other furnitura, fixtures,’ Net

o

5614,
M
654,
25,
%,
2
668
3914,
10,
384,
1352,
143,
683,
1007,
259,
1136
3
954

A

. -lbl
=52,
=16,
=55,
ﬂ!l
=3l
-4,
=] 04,

4591,
{5
17
HD

bk,

'510‘

=T
=35,

=bbls

,\"isn
. =146.

e

(§ Millions)

86Te
0'
654,
OI

0

" B
671,
3849,
b5,
36l
2
141,
649
981,

250,

11074
0.
1020
Se

1970 '
N

0
al
0
0,
G

0,
0.
0.
0o
0.
0.
0.
0.

0.
-9997,

=5

0 .

0.
0.
=19,

0

-2.

0.
1,
“20L4

-0
33,
=],
5

- 95,

2
'3|
43,
‘l"h
123,
1331
2

-2,
116|
=52,

et

'SS|
L
=3l
=58,
'10“:
=1

15
3
2,
2.
~hé,
=34
-1
'350
w862,

8,
¥

(Thousands of Jobs)

HIN 201, 0.
2' '00 Z.
3. 330 -0,
10 -0. ll
ba 0 5
00 '00 0.

24 25| =0,
140, 138, -2

¥, . 2. 5
126, 122, 5
b4, L 63,
50 50 0.
3. 30 ls:
310 " 320 li .
l2| 120 OO’
5, h ke
' 0: '0- 0.
930 qqn ’5.
z. 0. 1-
54 5 0.
0. =0, 0.
Lo =04 1y
0, =0, 0,
I8 =0 L
‘lc "0: 1.
0! 00 00
=0, R =0, =0,
=l =0, «1,
=4 =0, =2
'ZI '00 . "z;
'}ct =0, =1
. 0o 0, - 0
’ =l 0, "10

'lq "00 .ll
"50 '01 '50
=0, 04 =0,
'351. -3510 OI

le =(s ls
ln =0, 1
le =0 1y
0, 0, 0,
.'z- 0 ' «2
-l “0, =l
=0, =04 =0, “

=l -0, =1,
=3 TR 1 3
IO- v. 0!
‘Z. "‘2! 10
=B =10, )

Fre— -
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SUMMRRY OF EXPERINENT II: NET OUTPUT AND EMPLOYMENT IMPACTS (Continued)

QUTRUT EMPLOYMENT
TOTAL  DIRECT INDIRECT| TOTAL - - DIRECT  INDIRLCT ,
INDUSTRIES =~ ' IHPACTS IMRACTS IMPACTS | IMPACTS  IMPACTS IMPACTS )
24) Paper, allied prod, exc containers, Nat P R | oo L
5} Paperboard containers, boxes . 0, . 1s -0, 1,
16) Printing & publishirg, Net 5, - 0, 5, 0, ¥ P R
21) Chemicals, sclect Chen products, Net oo ba C 0= 0
28) Mastics, synthetic maerials . 5, 0 5, ‘ 0 -0, 0
29) Drugs, Cleaning, Toilet preparations -5 0 -1 0, -0 -0,
30) Paints ¢ allied products -3, 6 - -l -0 “le
1) Petroleun refining & related ind's 1} 0 -le, S P T ¢
"31) Rubder & misc plastics hroducts . -3, “bs -8 -l 0, -l
33) Leather tanning, ind. ledther prods, ' -1, | -0, 0 =0
34) Foutwear ¢ other leather products 0 0 04 0, =0 0
35) Glass & 'glass products ‘ 544 0 54, Yo 0 1
36) Stone & clay products '-\ ) =412, 0 =4ld, : -11, [P
37) Primary iron & steel manufactaring =107, 1IN -13, 'L
38) Primary nonferrous metal manufacturlng 121, -0, 121, ‘ I8 -0 %
1) Metal containars -1 -2 -5, -, -0, “0, |
{0) Heating, plurbing & struc metal prods, =531, . 190, -, IR D 0
{1) Stamping,screw mach, prods ¢ bolts soo=l01, 0, =l - 4, -0, 4 d
{2} Other fabricated metal products . 203, <100 1%, -8, -3 “5a |
4) Engine' ard turbines =050 =158, =l4d, -8, -4, “hy
) Farm machinery & cquipment 3L bl =20, S S | PR
45) Const/, mining ¢ oil field macha, 966, 506, =70, | F LTS &
46) Baterlals handling mach & equiprant L TR 1 R =8 -8 =0
A7) Netalvorking mach & equipment T8 19 ~20, IO P -l
48) Spec ind rfach & equipment, Net R U LR =204 -0, 0
{3) General ind mach & equipnent 006, 403, =203, T -4
© 50) Machine shop produdts:t . . =M o ORI 2 0 o |
51) 0ffice comp & accounting machines~ - * I 0 O 0,
52) Service industry michines - ' ' AT UL O 1] =10, 9. "l
53) Elec ind oquip & apparatus, Net _ =43k -4t 4 LT 2
54) llousehold appliances C He o, =55, =3 b "
%) Electric lighting ¢ wiring cquip. 6 1‘5‘ 73- % e
56) Radlo, television & ccmm, egalp ' ‘ g' 0 0' e T Re
51) Electronic components & access, .59' -lbl , .43‘ ? v o
56) Misc elec machinery, Net Tl a0, el T "l ~b
§3) ¥otor vehicles & equipment o oool o -8, sl e
) Aireraft and parts b ws L e B
o B N T M) g e
€1) Other transportatien equipnent ok D R
i2) Scientific & controlling instru, e e I
63} Cptieal, opsthalmicsphoto equip, Nt ' *60. _6;° 2' ‘ 0 0. 0.
64} Misc manufacturing, Net e -186. -265. . "3 ~3 0,
§5) Transportation & warchousing 4 D. 0' " AR IO
66) Comm, exc radiodTV broadeasting ' g 0' 0' ’ 0. o X
:;) Radio & TV broadcasting | ‘ @l o e o (l’ g' ?
) Electrie, gas, water & sanitary gves f ) oy e ’ "l
89) Wnolesalegs tetail trado,'Ne{ -134;- 91123. -22;“ O T T
10) Finance b insurasce, Mot RV o 0 % o r
T1) Real estate & rental, Net 2 0 27’ -l 2 J.
1) Hotels:personalérep svcs exc auto, et b o s NI :
13) Business services, Net . 0' 0' 0' ‘ -l +=0s at
M) (Research and Devalopsent) _‘7' . .0' _”‘ / 0, Us. 0.
15) Automobtlo zepair & sarvices ) ' ' "l % =2

T6) Anugerients, Net . & 0 b 9 “0 0

Lo
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" SUNMARY OF EXPERIMENT IT: NET QUTPUT AND EMPLOYMENT IMPACTS (Continued) N

N

' ~ QUTPUT EMPLOYMENT - !

' TOTAL  DIRECT INDIRECT| TOTAL  DIRECT  INDIRECT
INDUSTRIES IMPACTS INPACTS INPACTS | IMPACTS ' IMPACTS INPACTS:
77) Madical,educ svesénon-profit org, Net i' k g: -i: -g: :?J: . -g:

78) Federal govt enterprises, Net '.n' | 0, «], L 0, Ly
‘;g; Sate local govt enterprises - 10 AL 0 o 0

mports f . ' »
B1) Business travel, entertajnmant & gifts iy 0' n 0 0 8.

82) 0ffice supplies

TOTAL NON=INFORMATION
TOTAL INPORMATION
oL -

0. 0, 0,

YT ST T AT
A, 1%, 18
<2 s 20

;’ .0. : 0". ..‘".“

i

"9“0 '7'070 "166..

R 18 181
- w5, I ”'
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Structural Depth - ' ' -

. Another purpese c¢f this gxmole exp=riment is to gauge how
Mdeep" the information infrastructure is relative to other
noninformational "types of capital. The deeper a capital
producing industry, the greater will be the effect on the eccnomy
of a change in that industry's final demand.. Small changes in a

.very deep sector can cause grave -higher order effects (on other

industries .in the economy) . Conversely, major-changes in the
inputs of a shallow sectour can cause relatively few dislocations
in the rest of the economy. The issue of structural depth is
important to an economic planner who must be simultaneously
concerned with maximizing national income, targeting for full
employment, and maintaining balanced growth between .the major
sectors®of the economy. 1In regional ana1y51s, balanced gr0wth
takes the form of unlform employment gains and industrial

- development in different- parts of the country. Input-Output can

be successfully used for sucl policy concerns, and the example
discussed below is a veryv simple attempt to illusttrate how

'structural depth can be estlmated

If an industry is structurally deep, it will show a
larger output "ripple" effect given a change in final demand than

- will a shallow sector. "If we are dealing strictly ir output

terms, this means that deep industries have higher direct and

“indirect output/final demand ratios than do the shallow

industries. The relevant statistic descrlblng structural depth
1s represented as follows:

AX + D _ Total output N
D’ " Final demand

- Table €.14 show$ a summary of the output/final Jemand
"multipliers." ‘ I

TABLE 6.14:

EXAMINING THE STRUCTURAL DEPTH OF INFORMATION AND NON-INFORMATION INDUSTkIES

TOTAL OUTPUT/ DIRECT INDIRECT

_TINAL DEMAN) OUTPUT/FD OUTPUT/FD
. MULTIPLIER MULTIPLIER MULTIPLIER

INFORMATION INDUSTRIES 1.15 1.05 C 0.0

'NON- INFORMATION INDUSTRIES 1.28 ', 1.07 0.21

139 .
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The total multiplier effect/on the noninformation
industries (1.28) is somewhat higher than the information
industries’ multiplier (1.15), indicating that noninformaticn.
capital is a somewhat deeper secto: overall. The direct
multipliers were essentially ‘the same (1.05 vs. 1.07). But the
big difference was.due to the indirect effects-—-the .
noninformation industries created twice the rippie on the rest of
the cconomy compared to the information industries. These
results reflect the 1967 economyw N

Structural depth can. similarly be measured for other -
sectors of final demand. We started with the investment sector
since it is intuitively clear that -certain types of capital
formation“yill,Legdwpeﬁhgghe: ovtput and .employment, than others.
However, this is;ald€o.-true for per sonal consufiption, ‘government
purchases, and gxporfs.’;Policy actigons on personal income tax,
income .transfer’s, governirent procurement.,, revenue-sharing '
programs and international tvade will result in differential
impacts depending on the structural depth of the effected
industries. - .

>

i N . .
Employment Impact Studies

A complete employment impact -study would include
breakdewns &f total employment requirements (1} by occupational
type, and (ii) by region. Although this level\of detail is well

‘_beyond the scope of this thesis, it is within the capability of

the I-0O matrix techniques and other data bases which have been
discussed. ‘ ' A .

\

\

We know from Table 6.13 that the computer ‘industry (51%)
will find a requirement for 140,000 additional jobs as a result
of the experimental shift in inrestment. The Bureau of Labor
Statistics has develcped (with the Census Bureau) an "Industry by
Occupation" matrix which lists the location of 440 different
occupational types in 201 industries. We have separated the
matrix into information workers and noninformation workers.

“We know the exact occupational composition of the
computer industry in great detail. By using some simplifying
assumptions, the 140,000 jobs can be broken down into the 440
types of occupaticnal titles listed in the matrix. The

limitation of this approach is common to all input-output

techniques--the problem of substitution and nonlinearity.
Industry expansion or contraction could result in an unequal
demand for Jdifferent occupations. For example, the proportion of
new top-management jobs to new output - may be much lower than the
ratio of new assembly and fabrication jobs to new output in the
short run. -A proportionate scaling would ignore this effect.

Casﬁ as "labor elasticities of demand," the‘inequality is
represented as follows: .

2

(1) a (log L)y a (log Lj)

a (log Q) a (log Q)

|

where i, j are two occupations, r is a particular industry

. 1o

»
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A fair method oF-u&ing a detalled l bor 1mpa~t study is to

" develop a full set of elasticities. Since this is impractical,
detailed impact studies usually offer a first-cut look at -the
expected, labot needs, w1thout making ex09551Ve claims for
accuracy. -

Another well-known application of a labor impact.study
involves regional analysis. Here, the output of an industry is
dispersed among the different regions of the country. Some
investigators have used as many as 20 regions. In principle, &
multiregion I-O model can be extended down to the basic census
accounting unit--a township or county; in practice, only
multistate ‘regions are used. For example, the output of the
computer industry could be allocated to California, Texas,
Minnesota, and New York; or to the West, North, South, and East
Jutput requirements can thén‘be directly translated into job
'impacts in each region. For highly concentrated industries, a

"region" could ‘actually serve as a close surrogate'for one
domlnant firm. For. gxample, the Minnesota region "computer

industry” essentially covers just Control Data Corporation plus a
few ancillary firms. Impact studies of this sort have been used
quite effectively’ in-predicting impacts on large firms-that
dominate a particular city or region.-. 7

\ ... .

Matching Jobs with the Unemployed

I

Another application that flows naturally from the =~
previous two has not, to my knowledge, been developed. Rather
than starting with a policy experiment and tracing the effects on
unemployment, the chain of events can besreversed. The usual
method "creates” joubs experimentally, and the analyst's role.is
to see if the labor force can satisfy the new requirements. For
dealing with employment experiments, one could start with an
inventory of unemployed people classified by detailed occupatlon

The task would then be to generate the least amount of final
~demand that absorbs the greatest_number of those identified ad
unemplcyed. The method is simply a linear programming
application combined with I-0 analysis, as follows:,

(2) max L (fl, f2,..: ’ fn{
1
s.t ll < ll
l2 =% l2
1 £1
n n
. Z 0

Where L is the total labor force; fi are the eleven final demand
sectors which can be manipulated (e.q., govérnment purchases of

wage services); 1; are the new (computed) labor requirements; 14

are the old (control) levels of employment in caci cccupation}

and the constraint that all l; are positive, although they may be .
B 4 ’ N .

smaller than 1;, the original jobs in occupation i. *
N ’ ' % Al b‘ o
1y
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‘Phis method allows the analyst to "back into" a desired
program of government expenditures that utilizes the greatest
number of (known) idle workers rather than first creating jobs
and then checking whether there are unemployed to fill them.
Applications in training and vocational programs are clear.
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FOOTNOTES

lthere are at least four meanings of "direct” and
"indirect" impacts. For a review, see A, Parikh, "Various
Definitions of Direct and Indirect Requirements in Input-
Output* Analysis," Review 0§ Economics and Statistics, August 1975,
pp. 375-377. The two most common are: (i) counting "direct"
as all intraindustry effeets-{i.€., the main diagondl  —- -
coefficients); 'or (ii) counting only the net final demand

for the industry's output (e.g.,.all 1.0 on the main diagonal).

We use the first definition.

e H f

Rl

25¢e for example, D. Jorgenson and %. Griliches, "The
{Explanation of Productivity Change," Suavey of Cunient Business,
vol. 52, No. 5, Part II, May 1972... -~ -

?W. Leontieff -and M. Hoffenberg, "The Economic Effects:of
Disarmamant,” 1961, in Input-Qutput Economics, Oxford University
Press, New York, 1966.

e

See Bureau of Labor Statistics, "Manpower Impact of
Federal Government Programs: Selected®Grants-in-Aid to . State
and Local Governments" (Report 424, 1973); Also "Factbook for
Estimating the Manpower Needs of Federal Programs" (Bulletin
#1832); Also, an NSF project produced by the BLS on "Impact
of Federal Pollution Control and Abatement Expenditures on
Manpower Requirements" (Bulletin #1836); See also, I. Stern,

"Industry Effects of Government Expenditires: An Input-Output

Analysis," Sutvey of Current Business, May 1975, Vol 55, No. 5.

. SSee C. Almon Jr., The Amernican Economy to 1975, Harper & Row,
New York, 1966, pp. 31-43.
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CHAPTER SEVEN

INFORMATION OCTZUPATIONS

Planning, in short, requires a great variety of
information. *Itirequires variously informed men
an? women whe.-are suitably specialized in obtaining
the recuisite information...those who have know-
iedge t. plan price strategies...those who, at &
higher level of technology, are so informed that
they can work effectively witn the state to sece S
that it is suitably guided; and those who can Ao
organize the flow of informatior. Finally, follow- A
ing from the need for this variety of specialized
talent, is the need for its coordination. .informa-
tion ‘must be extracted from the various spec1allsts,

~asted for its reliability and relevance, and made-:
. . . ™
to vield a decision. . .

J. K. Galbraith, The New Industrial State

Houghtqn—&ifflin, “Boston, 1971 (Second Ed.)

[

Fritz Machlup angd Daniel Bell focus ed early on the structure'’
of the U.5. work force as a basi¢ indicator ‘of a posi“lndustrlal'l
or a "knowledy ~ sorqety " They developed summary statistics from
the census of population, showing the growth 1n profeSalonal,
technical, ang .clerical occupations relative to blue-collar or

crafts occupations. . Both' authors couch their conclusions as
tentative, calling ‘OE a much more detailed study of the U.S.
labor force. Machlup® statec, / .

"The re B¥:151 11rv of the dats with which we worked must not

‘ve overéstimated, and the legitimacy of several of the uses
we made of them must be gquestioned. Indeed some of the
ta.1stical proceédures were accepted only as makeshifts

1nthﬂ hope that others may . improve 'upon our most 1mperfect‘
ntfortv " (p. 400)

This chapter iz cne effort to dissect at the most tedious
level the labor staristics underlying the phenomenon of “the
information sect.r."” Employee compensation and proprietors'
income are analvzed in detail for 1967. Time series of the
information worhers in the U.S. labor force are built spanning
the agriculturai age (1860) to the present. Eopefully, these
summary figures will be somewhat more instructive than the backup
statisties; but the latter are available in Appendix 7

.(Vqls..é, 7, 8) to any future rescarchers interested in continuing
this linc <f investigation. '
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BellZ summarizes how a trans 1t10n to a oostlndustrlul acgnomy
affects the work force: .
"In preindustrial societies--étill the condition of most
of the world tocay—--the labor force is rngaged overwhelm-
ingly in the extractive 1nductr1e°: mining, fishing,
forestry, agriculture. Life is primarily a game againsg
nature.... Industrial societies--principally those
around the North Atlantic littoral plus the Soviet
Union and Japan--are goods- produc1ng societies. Life
is a game against fabricated nature. The world has
become -technical and rationalized. The machine predomil-
nates, and the rhythms of life are mcchanically paced
ees. A postlndu trial ,oc1etv is based on services.
What counts ;c not raw muscle power, or energy, but
information." (pp. 126-127). :

The relati#e size of the oocdpations engaged in agriculltural
‘manufacturing, |and informational jJactivities is an indicatolr of
the economy whﬁch supports the wOrk force. It shows how

spec1allzed" he economy has become in the provision of things
.that make-'life possible, that make life pleasant, or that |make
life human. Knowledge or:information can indeed be a primary
"good," as we have seen in Chaotmr 3, .and information is i _
per51stent and- valuable nonmarkef commodlty in:the' sense argued
.in Chapter 9. - ’ . , . [

In this chapter, I atterpt tb answer several gues tlonl Who
are the information. workers and hn what basis are-they sellected?
What share of the U.S. wage billl is earned by informatio ‘
workers? How has the informatioh sector of the labor forfce grown
over time? What is the exact oclcupational structure of the labor,
force broken down by-industry? What is the information labor
component of noninformotion industries? f

THE INFORMATION WORKERS L ' )

‘Stating precisely who 'is an information worker rand who 1s not
is'a risky proposition. Obviously, every human endeavor involves
some measure of information processing and cocnition; intellec-
tual content is present in every task no matte- how mundane. It
is, after all, the critical difference between humans and animals
that the former can process symbolic information guite feadily
while the latter cannot. There is nothing to be gained;by saying
that certain occupations have a ze:o informational content while
others are nurely informationl. ' ' ' ‘

We are trying to get at a different guestion: Which
occupations are primarily rrngaged in the production, pnocp551ng,
or distribution ¢f information as the. output, and which
occupations perfotm information processing tasks as activities
ancillary to the primary function? To make the questibn clear,
is there a qualitative difference on the issue of 1nformat10n
between a computer programmer and a carpenter? Both are skilled
workers, earning roughly the same salary. Both require a certain
amount of education before they can function wroductively. And

|

|
.
<n
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both use attention, concentration, and applied knowledge in their
respective- tasks. However, the programmer 's livelihood
originates with the provision nf an information sa2rvice (a set of
instructions to a computer), while the tarpenter's livelihood
originates with the construction of a building or a piece of
furniture--noninformational goods. The former sells information

as a commodity; the latter sells a tangible physical product.

. I have developed a conceptual scheme for class&fying
information workers, preseated as an overview in Table 7.1. The
scheme was developed with a theoretical concern in mind and
divides occupations imnto three major classes.

The first, “"Markets for Information,” includes those workers
whose output or primary activity is an information product.
Iaformation is produced and sold as output and often assumes the
form of a knowledge commodity. '

.

The second major class of workers provides *Information in
Markets." Their output is not knowledge for sale, but rather
they serve as information gatherers and disseminators. .These
workers move information within firms and within markets-—-they
search, coordinate, plan, and process market information.

The last class is the "Information Infrastructure" workers,
~whose occupations involve operating the information machines and
“technologies to support the-previous two activities.

The data on employee compensation reported in Tables 7.2 and
7.7 were developed for this project, and appear in Appendix 7
(Vol. 6) as the "Employee Compensation Matrix (1967)." The
sources and methods used to develop the data are also discussed
in the Appendix. -

.Knowledge Producers

Knowledge producers, shown in Table 7.2, fall into two :
classes of workers--scientific and technical, and producers of
private information services.

"Scientific and Technical Workers" are often engaged in
irventive activity. A large portion of this marketplace for
knowledge is part of the "grants economy," subsidized from the
public or philanthropic purse. The scientific community
general. v shares new knowledge universally through the invisible
coilege .nd through international scientific publicetion~. Even
when research scientists work for private industry, their
knowledge outputs eventually take on a "publicness" unlike any
other occupation. When a corporate research scientist invents
something useful it eventually becomes public knowledge either
through academic channels or thrnugh the discloBure requirements
of filing a patent. This class of workers is at-the heart of
Machlup's definition of a "knowledge sector" in our society. The
relevant policy gquestions in this sector focus on appropriability

of one's efforts (i.e., property rights and the "publicness"

nature of intellectual output), social allocation of resources to’

invention, and the distributicn or utilization patterns of
tethnical and scientific knowledge once it has been produced.
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TABLE 7.1: TYPOLOGY OF INFORMATION WORKERS AND 1967 CUMPENSATION®

.- Employce Compensation
; o ($ Millions)

“MARKETS FOR INFORMATION

KNOWLEDGE - PRODUCEFRS 46,964
" Scientific & Technical Workers 18,777 .
Privite Inforrmation Services . 28,187
' KNZWLEJGE DISTRIBUTORS E 28,265
Educators - - 23,680
Public Information Disseminators 1,264
Communication Workers : 3,32

INFORMATION IX MARKETS

MARKET SEARCH & COORDINATION SPLCIALISTS 93.370
Information Gatherers - 6,132
Search & Coordination Specialists 28,252
Planning and Control Workers , 58,986

INFORMATION PRCCESSORS 61,340 .
Non-Electronic Based 34,317
Electronic Based 27,023

INFORMATION INFRASTRUCTURE

INFORMATION MACHINE WORKERS v 13,167

Non-Flectronic Machine Operators ‘ 4,219

. Electronic Machine Operators ’ 3,660
Telecomrunication Wprkers 5,288

TOTAL INFORMATION 243,106

TOTAL EMPLOYEE COMPENSATION 454,25;

INFORMATION AS % OF TOTAL 53.52¢%

o
a ; . : :
Employee compensation includes wages and salaries and supplements.

-bﬁxcluding‘military workers.

Srurce: Computed using, BLS Occupation by Industry matrix,
Census of Population average wages. Seg Appendix 6
for the full Emr.nvee Compensation matrix and a
narrative on hcw 1% was produced.

“
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JERLEDGE PIODUCRS

HyN

scientific & Techaical Wo

Natural & Thysical Seicnce

paoriculvu:al Scicentists
Atrospheric, Space ¢Scientints:
Biolegical Scient:sts
Chemists
Geclongic
Macine Scientists

Physicists and Antronoiers
Life, Thysical Scientist N

Hathematical Sciences

Mathematicians

Statisticians .
Operations, Systems Kesearch
Eeceatrch Worke

Social Sciences

tcononists .

Folitical Scientists ~
Prycholngists .
Sociologists

Urban & feg:ional Planners

Cther Sccial Scientists

Engineering

Enginecrs, depr-astronautic
Engincers, ChewiTal |

Engirects, Ciwvil . ¢
Engineers, Fleoctrical
Engince:s, Industrial
Engincers, Mechanical
Engineers, allurgical
Engineers, ing

Engin ers, teuwrc
Epgireers, Sales -
Engineers, Other

Private Inforrat:cn Service Providers

Counselors and Advisors

Lawyess
Yarm Management Advisors
Poresters, Conservaticnists
Home Moaragerent Adwisors
vocational, Education Ccunselers
Judges
Perscnnel Laber Relations
Architects
Therapists
Dictitians
Physicians {50%%
Lesigners

~praftsmen
Socfal Workers

Computer Speclalists

Corputer Proyrarrsers

‘Other Ceoputer Specialists
Corputer Systems Rnalysis
Rumeric-! Tcol Prograrrers

Firan+ial Spocialists

Accout.tanta

Banr, Finircial managers
Creditmern

“hctumziea

tmployee
Compensation

: 1923
3334
1766

223 .

1860

146
475
1475

10,8€E0

5616
4470
531
63

FRRES

19697 7
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_ The second class of knowledge workers produce a wide variety
of "private information services." This class includes lawyers,
architects, computer programmers, and accountants. These .
occupations do not produce new knowledge but rather they apply
0ld knowledge in ways which are specific to a particular zlient
or situation. They sell knowledge "packages"--repackaging old
knowledge in unique applications. Such markets tend always to be
private, and function very well without the publicness, aspects
discussed above. '

"One of the most difficult (and lucrative) problems in an
information-rich world is developing skills to package
information that is useful: in the right form, at the right
place, and at the right time.  This problem is true whether
information is being sold as a commodity .2 a recognizable
marketplace (e.g., legal services), or whether the information is
strictly for internal use (e.g., management information system).
Particularly in "markets for information,“ the wvalue of the
service resides precisely in the worker's ability to package
information in a uniquely useful way. Where there is a massive
repository of preexisting knowledge plus a codified scheme for
bringing the knowledge to bear on a particular problem, private
information harkets will work very well. Legal and medical
consulting are the most obvious exampleés. The specialist does
not create new knowledge; but a lavperson cannot apply the
publicly available knowledge without an information intermediary.
Where "pacxaging" of extant knowledge can be routinized,
information machines can be expected to play an ever-increasing
role as, augmenters of human skill. Lawyers and doctors are
already beginning to make use of computers in their analytic and
diagnostic work.

The cost of these two classes of knowledge production in 1967
was $47.0 billion. Around $18.8 billion was spent on scientists
and technical workers, and about $28.2 billion on private
_information services.

Knowledge Distributurs

Knowledge discvibutors fall intn three occupational classes:
(i) educators, (ii) public information disseminators, and
(111) communication workers. A detailed breakdown is shown in
Table 7.3. ' _ :

"Educators," as opposed to the scientific community, are
mainly considered as providing public distribution of already
produced knowledge. University educators also produce knowledge,
in the form of scholarly research. No attempt is made to
allocate their ‘time between the two activities.

"Public information disseminators" include ibrarians and
archivists. Whether these people work in public libraries or in
privately financed (corporate) libraries, their services are in °
the provision of a "free good" to the user community--distri-
bution of knowledge. Whether society allocates sufficient
resources_for this public good it a matter of much debate.

~
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TABLR 7.3:  KHNCWLEDGE DISTRIBUTORS B

1967
"Employev
Compensation
($ Millions)

fducators - . 23.680
Adult Education Tcachers .- ) 426
Agriculture Teachers . . 58
Art, Drama, Music Teachers : 2686
' Atmospheric, Earth Marine Teachers 48
"Biglogy Teachets 226
"“Business, Cormerce Teachers 154
Chemistry Teachers : .+ 190
Economic Teachers ) ' 131
Education Teachers-: 86
Elementary School Teachers 8902
Engineering Teachers ) © 218
Englist Teachers 365
Foreign Language Teachers ’ 176
Health Specialties Teachers e 386
History Teachers - 170
Home Economics Teachers ) ; 31
Law Teachers 51
< Mathermatics Teachers! . : . 277
Physics Teachers:. - : 165
Preschool, Kindergarter Teachers * 536
Psychology Teachers ’ : 156
Secondary School Teachers . 7692
Sociology Teachers . . 72
Social Science Teachers ) 144
Miscellaneous College & University
Teachers 195
College, University NEC . 1426
Theology Teachers o ' . 38
Trade, Industrial Teachers 26
. Teachers, Exc. Ccllece, University 567
Teachers Aides, Exc. Menitors 422
Coaches, Phys E& Teachers (5Ct) ] 77
Public Information Dissenirators 1,264
Librarians . 755
Archivists and Curators 44
Library Attendants, Assistant 465
Cormunication Workers 3.321
wWriters, Artists, Entertainers / ’ i 528
. Editors and Reporters 1288
Photographers 391
Authors : l46
Public Relations People, Ariters 802
_Radio, TV Announcers 166
TOTAL FNOWLLNSZ DISTRIBUTCRS 28,265

[y
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"Communications workers" include a number of occupations: in
the established news and entertainment media--newspapers,
magazines, radio, film, and television. Although journalists
engage in knowledge producing activities, such as .investigatfdve
or. analytic reporting, their instrument is a distributive medium.

In 1967, this’ group of occupations earned $28.3 billion, with
over $23 billion earned by educators. ooB o

Market Search and Coordination Specialists

The reqguirements of organizing firms and markets invelve:
several types of information. Information. about the ma. ket
environment is gathered by firms: prices, supply and demand
conditions, the intentions of other firms, new technologies, and

condition of other relevant markets (such as labor "and capital
" markets). Also, firms engage in a tremendous amount of in-house
information processing~-such as planning, coordinating, and
controlling the enterprise; meetindg the informational needs of
‘governments (forms and reports), of other firms (business -
communication), and of households (invoices, catalogs). Table
7.4 presents a breakdown of the market search and coordination
specialists, whose knowledge production services are market
specific. .This-group creates, supports, and maintains the market
1nformation system. ' i

"Information gatherers” 1nc1ude a variety of occupations
involved in the form of intelligence or simple investigatory
work. Their job is to discover something about the state of the
world--the extent of damage on an insurance claim, the value of a
piece of property, the reading, on a utility meter.

. "Search and coordination specialists" operate entirely in the
exchange marketplace. I have divided this class into three
groups. On the "buy side" are buyers and purchasing agents whose
job is to search the exchange market for the best:- possible good
or service availaiég/,zen”the "sell side" are all the ocecupations
whose job is to ‘4 ribute relevant market 1nformation—-pr1ces,
product characte{istics, deLEkery schedules, and so on. 'And.
operating as both .buyers and'sellers simultaneously are the-
"brokers," whose 1ncome is earned exclusively by performing
search activities on behalf of both sides of the market. These
three groups earned over $28 bllllon in 1967. '
»"Planning and control workers"” include all occupations which

. serve in administrative or managerial roles. Under adminis-

. trators are public and private bureaucrats, school adminis-
trators, and office managers. Also included in this category are
-a variety of process-control supervisors, such as expediters and
air- trafflc controllers.. .

, The administrative and managerial work force is the main
engine of any organization. In puklic bureaucracies its job is
to implemert programs tegislated by Corgress, to regulate
markets, to carry out all 1ncome\distr1bution programs which fit
1nto some political plan. 'Its members might be inspired public
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TABLE 7.4: MAREET SEARCH AND COORDINATION SPECIALISTS oo

1967 -

. Employee
“ Compensation
- (s Milliéns)

O

Information Gatherers

Enumeratonrs and, Interviewers

Estimators, Investigators

Inspectors, Exc. Construction, Public

Assess, Confrol, Local Public Admin.
_ Construction Inspector, Public

Real Estate Appraisers

Insurance Adjusters, Examz~"~ "

Meter Readers, Utilicies

Weighers

Surveyors

Bill Collectors

Search and Coordination Specialists

Buy Side

Buyers, Shippers, Farm Prod.
Buyers, vwholesale, Retail
Purchasing Agents, Buyers

Brokers

Insurance Agents, Brokers, etc.
Real Ectate Agents, Brokers
Stock and Bond Salesmen
Auctioneers

Sell Side

Advertising Agents, Salesmen

Sales Representatives, Manufacturing
Sales Representatives, Wholesale Trade
Sales Manager, Retail Trade

Sales Manager, Exec. Retail Trade
Dermonstrators '

Salesmen, Retail (50%)

Salesmen, Service (50%) -

Planning and Control Workers

administrators and managers

officials, Administrators, Public
school Administrators, Collese

School Admin., Elementary & Secondary
office Managers

Other Managers, Administrators
Foremen (50%) R
officer, ship (50%)

Process Cont:cl Workers

Clerical Supervisors . -
Postmasters and Mail Superintendents
Heclth AdmrAlstrators

pispatcher, Starter, Vehicle
Expeditors, Production Controllers
Alr Trarti{ic conireollers

rarroll, Time Kbcping Clerks

- TOTHL MARKET SEARCH AND COORDINATION
SPECIALISTS .

6,132

327
2470
763
¢ 198
170
~-205
- 778
220
266
408
327

1600

v274
912
432
1y@d
283
965

93,370
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=ervents, or they may be tugltlves from the "productive sector”
the accounts.do.not tell. But their job titles imply some
organizational or--administrative duty which is, purely
informational in nature:.they receive commands from the top of
the hierarchy, prtocess them in some routine or creative fashion,
and issue commands towards the bottom of the hierarchy. All that
passes through their domain are information flows--memos,
conferences, decisions, reports--and all that they do dur1ng ‘the
workday is talk, think, and write. Their counterparts in the
private bureagucracies are similarly placed. Operating in a
market context, their job. is to plan the firm's actions, to
design, carry out, and evaluate the firm's mcvement into market-
places, to plan and implement technical changes in the firm's
production mrocesses, to investigate and analyze their
competitors' behavior. They are successful when the firm's
market share intreases--when the firm is relatively shielded from
competitive pressures. The larger and more entrenched the firm,
the larger its bureaucracy. 1In 1967, the administrators and
managers earned ¢lose to $59 billion dollars, or 7.4% of GNP.

The process control workers" 1nclude seven occupations which
are © a coordinating or supervisory nature. [Three occupations--
dispatchers, expeditors and air traffic controllers--are heavy
users of ‘information technology in their daily tasks. A layer of
managemeht: that is of a purely control nature (e.g., quality,
schedule, inventory) will increasingly take on the artifacts of
an information economy~--computér terminals, distributed
information networks, remote sen51ng instruments and
communlcatlon hardware. .

Information Processors

The informatioa™ rocessing occupations are divided into two
groups—--nonelectronic¢, based and electronic based.. Table 7.5
shows a detailed breakoown of the occupations.

“Nonelectronlc based" processors include proofreaders,
secretaries, file clerks, telegraph messengers, and statistical
clerks. Many of these occupations are subject to rapid change
with the ‘introduction of new information technologies. For
example, the job of proofreading book~galleys is now handled by a
computer—-driven dictionary; file clerks now manage computer files
rather than paper files;. telegraph messengers arc being replaced
by inexpersive cn-site teletype and facsimile machines. In all,
some 534.5 billion was earned by this class of workers in 1967.

"Electronic based" processors anlude bank tellers,
bookkeepers, cashiers, typists,.ana sales clerks. .A significant
component of these workers' information handling is already
machine based. Tellers operate real-time computers; bookkeepers
supply data -ntry into automated 2ncounting systems; sales cierx:
operate point-of-purchase terminals. About half of registered
nurses' incomes is also allocated to this group. This allocation
is made on the basis of observations by a research team at a
California hospital of how a nurse allocates time to different
-activities. A significant portion of the time was spsyt filling

[
»
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TABLE 7.5: . INFORMATION PROCESSORS

‘o

1967 -
_ Employee
Compensation’
AN (S Millions)

Non-Electrponic Based* 34,317
Proofreaders 145
Secretaries, Legal oL 520
Secretaries, Medical 349
Secretaries, Other ' : 12312
File Clerks . 1166
. Postel Clerks W 2076
. Motion Picture Rrojectionists : 113
Newsboys - . 139
Mail Carriers, Post Office 1829
Mail Handler, Exc. Post Office * 632
Messengers and Office Boys 234
Telegraph Messengers 9
Sshipping, Receiving Clerks . ) 2481
Statistical Clerks ' . 1651
Health Record Technologist ' ] 71
Clerical Asst., Soc Welfare 6
Inspectors, Log and Lumber - 93
Inspectors, Other . 220
Checkers, Examiners etc. ) 3957
Receptionists (50%) ] 789
Miscellaneous Clerical ) 5953
Railroad Conductors (50%) 32

Electronic Based * 27,023
Bank Tellers . 1201

Billing Clerks 556 -
Bookreepers | . > 6896 .

Cashiers . . 3347
S Typists ’ ) 4117
. Ticket Station, Express Agents ’ '642
Sales Clerks, Retail Trade (50%) N 8239
Registered Nurses (50%) 1876
Radiology Technicial (50%) 145

TOTAL INFORMATION PROCESSORS 61.340

* The last Census Handl:ook of Qccupational Titles describes
which occupations are electronic-based. This table

reflects the expected changes in classifications based
on 1980 technology. ’ -

out computer forms, checking computerized log books and entering
patient information into a computer file. As hospitals acdopt
sophisticated information systems, registered nucses will
increasingly interact with machines as well as with patients.
w.ether pat:ents fare better or worse is still a matter of debate
within the medical community. '

Some occupations have undergcne a most remarkable
transformation in the past ter years. These machine-based
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occupations are now the "sensors" of an information creature that
is endowed with unlimited processing power, but, without human
help, is blind and deaf to the environment. - The entire banking"
system and airline system would be crippled without the constant
interaction between machine-using clerks and the computer.

The develooment of very good real-time sensors allows.a host
of plarrning and c¢ontrol activities that were impossible heforc.
As the grocery clerk checks out food by scanning it with a light
pen, inventory ‘files are being altered, ordering schedules are
being updated, and & financial statement on the day's events is
being prepared. This intensity of coordination will require a
varietv of occupdtions to become machine based if they ar= not
already so. It is unlikely that typists 20 vears from now will
still be using stand-alone mechanical typewric=rs. It costs too
much money to type a letter, correct it, transait it, and file .
it. Letters will probably be composed on a machine, transmitted,
and filed all in one execution--not onlv busineds letters, but
invoices and receipts.  In tandem with a developed funds transfer
system, today's typist may be tomorrow's bank clerk, postman, and
file clerk, all wrapped up in one. -

In 1967, the electronic based information processors earned
$27 bill:on. Together with the noneclectrcnic based processors,

_this group accounts for $61.2 billion, or 7.7% of GNP.

Information Machine Workers

The last qgroup of workers maintains and operates the
information infrastructure-~the computers, telecommunication
networks, printing presses, and the like. 'The occupations
displayed in Table 7.6 earned over $13 billion in 1967.

"Nonelsctronic machine operators" work on duplicating

-machines, tvpesetting macnhines, and printing presses. Although

these machines are currently nonelectronic, the picture may
change drastically in the next 20 years. Newsrooms are already
automated, from the journalist's inpuit via a terminal through
compute:r —controlled photocomposition, layout, and plate making.

‘The big printing presses are almost the last nonelectronic pieces

0of a highly electromic productien line. Plans for electronic
newspapers, delivered via cable lines, will further reduce the
requirements for nonelectronic information machine occupations.
This reality has already -touched «ff some serious strikes against
national nswspapars. . ‘

“"Flectronic ‘machine operators” include computer operaters,
kevpunch operators, and office machine repairmen. This category
includes the new "blue-collar" component of the information
sectdr-—-workers who might have worked in factories 50 wears ago,
but who are now worxing in air~conditioned office btuildings
tending to computer-oriented machinery. Thelr gay, i@ .pot thoir
sense of a2licnation, is commensurately higher.

operate, repair.
e rapn egulirment . They supnoct

t2lechone
o

.

[
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TABLE 7.6: INFORMATION MACHIND WORKERS : |

\ 1967
- Employee
gomgransation & O
. (s Millidns) - ‘
Non-Electronic Machine Operators 4,219
- CoTTTL
Stenographers - _ " 663 -
Duplicating.Machines Opcrators : 92
[} oOther Office Machine Operators ' 240
Bookbinders o171
Compositors and Tygesectters ) 1138 'r
Electrotypers, Stereotypers 60
\ Engravers, Exc. Faotoengravers 67
{ \ PHotoengravers, ILithegraphers 266
B ‘Pressmen and Plate Printers . 1010
N Pressmen Apprentices 19
,5 Printing Apprerntices, Exc. Press 31 -
i Phgtographic Process Workers 379 toee °
ca Sign Painters 83 s
Llectronic Machine Overators . 3,660 4 -
Bogkkeeping, Billing Operators 310
Calculating Machine Op=ratcrs . 162
Computer, Peripheral Equipment Operators - ' 570
Keypunch Operators 1423
Tabulating Machirne Operators 48
- Data Processing Machine FRepair ] - 31s
Office Machine Repairmen 422
Telecommunication ¥Workers 5,288
Telegraph Operatcrs - 82
Telephone Opecrators 1738
Telephone .Installers, Repairmen 2204
Telephone Linemen, Splicers 375
Radio Operators : . 150
Radio, Television Repairmen _ o 699
TOTAL -INFORMATION MACHINE WORKERS 12,167

I
v “

munications network at the "assembly” level. Conceptually, this
group of workers is indistinguishable from any machine-based
blue-collar or crafts occcupation. They are accounted separately,
however, because without their help the information machines
would not be assembled and repaired. By analoay, if une were
writing a thesis on "The Trancportation Zconomy,” repair
mechanics and automobile-assembly workers would surely be
included. This group of workers earned some “13 pillion in 1967.
1t is conceivable that demand for mechanical and repair skills of
information machines will increase quite guickly in the near
future, although the jobs are likely to be rade-fined as white
collar {e.g., "electrical engineer").
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THE NONINFORMATION WORKERS

The rest of the.U.S. work force was divided into three
conventional sectors--agriculture, industry, and seryices. In
1967, this group accounted for about SS% of the work force and
about 45% of totul Lompensat1on

The fgqllowing classification scheme follows in the convention
of Clark,” who first defined the primary, secondary, and tertiary
sectors of the economy as stages of ezonomic growth.

Agriculture

~ The agriculture sector ingludes farm owners, managers,
foremen, and laborers. Some owners and managers may be infor-
mation workers, but thev were included in the agriculture sector.
Farmers actually spend a great deal of their time in a variety of
informational activities. The morning weather reports and
commodity exchange pr.ces are ritual sources of information
gathering. Farmers also spend considerable time with information
"oishers" such as salesmen for seed and fertilizer companies (who
often supply very detailed data on how to apply and use their
‘products), end government advisers (such as the qgrlculcural
Extension Service). -In addition, the agrlculture sector hires
information workers who are specialized in the various skills
necessary to run a modern agribusiness--salesmen, accountants,
lawyers, secretaries, and the like. This last group is not
included as agriculture workers per se, but will be accounted
later in this chapter.

‘

Industry
Industrial workers include the bulk of blue-collar
manufacturing occupations, skilled and unskilled crafts,
operatives, and laborers. A variety of service-type jobs are
included in industry, such as plumbers and glazers, since these
occupations engage in manipulsting physical objects rather than
providing personal or informational services. The industry
category conceptually includes all skilied crafts whether they
ars based in factories or not.

Several transportation occupations have been included in
this sector. For example, railroad ktrakemen and truck drivers
are in tne transportacion sector, hence. included as a "service."
But transportation of bulk commodities is an essential feature of
an industrial economy, a3 distinct from the transportation of
people Taxicab drivers cnd bus drivers have been defined as
part of the sServ:ce sector; truck drive.s and barge captains are
part of irdustry.



-118-
Services . ' e

The service sector includes mostly personal and repair-

_service occupations, such as hairdressers, walters, 'airplane

pilots, auto repairmen, and counter clerks. In addition, half
the wages of selected managers is included as services rather
than information. Managers at the retail level, whether self-
employed or salaried, perform both informational and noninfor-
mational roles depending .on the type of business. For example
managers of gas stationstusually perform the sanme.duties as
mechanics and station attendants--repairing automobiles, pumping
gas-—and are classified in "services." Managers of retail

14

grocery stores may stock shelves and bag food for customers--

noninformational activities--or they may specialize in
purchasing, financial control, and personnel types of activities.
This distinction depends e.tirely on the size of the ;
establishment, the preferences of the manager, and the legal form
of organization. . One might expect salaried managers “0 be more
like information workers than small "ma and pa" retail
proprietorships. Salesmen at  the retail and service level also
perform both an informational service and a personal service.

For example, a salesman at a clothing store might be there only
to counsel a customer as .to the price and quality features of a
garment and to ring up a sale, or he may actually hielp the
customer try on garments. Many salesclerks only operate
information machines--credit verification and point-of-purchase
terminals. Without a detailed time budget study, it is
impossible to determine which portion of a salesman's time 1is
informational, and which should be allocated to service. Half
the income was allocated to each.

Physiéians' incomes were also prorated equally betweén
services and information, following the discussion in Chapter 3
on a time 'budget of physicians' offices. Time budget studies of
physicians® offices revealed that over 70% of a physician's time
is spent in receiving patient histories, performing diaanoses,
and dispensing medical or self-care patient education--all
information tasks: A relatively small part of the time 1is spent
in the skilled-craft aspect, such as-office surgery, Ccieaning
wounds, and setting broken bones. Denti5ts, by contrast, were
entirely allocated to services since most of their time is spent

in the skilled-craft aspect attending to a pcrsonal service.

Summary of Ambiguous Occupations

_About 28 occupations were judged to be sufficiently "mixed"
in nature that they were allocated into two sectors. This
ambiguous class was specificaliy carried ttrough the time-se.lies

charts that follow.

Table 7.7 shows the occupations which were split eguailvy

_between information and services under the "inclusive"

definition, and allocated cntirely tc scrvices under the
"restrictive" definition.

'.—L
1o
o~
-
,
.
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TABLE 7.7: OCCUPATIONS ALLOCATED 50% TO SERVICE AND 501

|
v li
I

Physicians

Registered Nurses

Dietitians ‘

Clinical Lab Technologists

Health Record Technologists

Radiological Technologists

Designers .

Counter Clerks, exc. food

Officers, Pilots, Pursers
on.Ships -

Officials of Lodges,
cocieties, Unions

Raxlroad Conductors

Hucksters

Sales Clerks, Retail Trades

Misc. Clerical Workers

Managers, Retail Trade, Salary

Managers, Retail Trade, Self-Emp.

Managers, Personal Services,
Salaried :

. Managers, Personal Sexvices,

Self-Employed

Managers, Business Services,
Salaried .
Managers, Business and Repair
Services, Self-Employed

Demonstrators Receptionists

- o
‘Table 7.8 shows the occupations that were split equally
between industry and ‘information under the inclusive definition,

and allocated entirely to .industry under the restrictive
definition.

Foremen used to work on machines alongside craftsmen.
However, with the advent of unions, foremen were increasingly
relegated tc nonproduction jobs such as scheduling, inventory
control, and on-the-job training. They are now ‘a "buffer"
between the productive workers and the managers, and are often
specifically barred from working -on machines for fear of breaking
union rules. Similarly, inspectors; checkers, ana the like often
work in indygtrial settings but most of their time is spent
gathering information about a production process.

TABLE 7.8: OCCUPATIONS ALLOCATED 50% TO INDUSTRY AND 50% TO INFORMATION

Foreman, NEC

Inspectors, Scalers, Graders,
Inspectors, NEC

Chainmen, Rodmen (Surveying) i
Checkers, Examiners, Inspectors (Manufacturing)
Graders and Sorters (Manufacturing)

Lunber

change in the Wcrk Force over Time

- '
&

The change in the labor force towards a predominance of
information wotkers has been persistent since the 1940's. Figure
7.1 shows a twc-sector aggregation, using the restrictive and
inclusive definitions discussed above. The information work -
force in 1860 comprised less than 10% of the total. By 1975, the
information workers (under the inclusive definition) surpassed
the noninformation group. .The crossover ir employee compensation
occurred much sooner, since information occupations tend to earn
a higher average income. By 1967, some 53% of total compensation
was paid to information workers.
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U.S. WORKFORCE
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In Stage I (1860-1906), the largest singie group in the labor
force was agriculture. By the turn of the century, industrial

occupations began to grow rapidly and became predominant during

- Stage II (1906-1954). 1In the current period, Stage III,

information occupations comprise the largest group.

The charts also reveal several events worthy of further .
research. The detailed data in Appendix 7 (Vol. 8) show a
decline in ir'formation occupations' growth during the Depression,
attributable to layoffs of nonessential personnel. (See Figure
7.3.) A hypothesis emerges: that layoffs in information
oci upations lag recessions by one or two-years. Since the output
of an information worker is not easily measurable, and since
informational skills generalize more easily than physical skills,
the group as a whole seems quite vulnerable to layoffs. When a
factory is faced with_declining demand for its goods, the rate of
production slowdown precisely determines how many production
workers lose their jobs. Machines and manpower are locked by
virtue of fixed capital/labor ratios. Hence, a reduction in
machine utilization determines a proportionate reduction in
labor. To a certain extent, even this reduction of production
workers: ¢an be cushioned by inventory accumulation. By contrast,
information workers are not locked, into capacity utilization. .
They can be hired and fired at a rate that is relatively )
decoupled from the production line. The managerial "slack"--such
as extra secretaries, a heavy line of middle management, and a
large sales force--can be trimmed quite guickly. -

‘Note- also the rapid:.rise of information occupations
imnediately following World War II. As the soldiers came home,
they apparently joined the private and public bureaucracies in

~droves. They did not return to manufacturing. jobs.or service

work  (as was the trend immediately before the war). This postwar
period is associated with the emergence of the modern corpo-
ration: far-flung, national or multinational in.scope, »
bureaucratic. And it is. alsg associated with the development of"
new information machines--computers, xerographic copiers, Coe
telecommunication networks. -

New information applications were found, and the labor foréé-*
adjusted to fill the new demand. In part, the rapid growth of
information occlpations is explained by increased division of

“labor and specialization. Simple one-person information tasks

split into two jobs. Information machines required highly

.specialized labcr. Job titles and duties became narrower.

However , callini a job by @ different:name does not change the
basic function. Governments expanded very rapidly at the State
and local level (less soat the Federal level), and these, too,
required a huge information work force. Science and technology
enjoyed a sizable growth 'in activity, both within the university
and-within private industry. The education system concurrently
began receiving massive Federal grants and transfers, further

.increasing both the demand for teachers and the supply of

information workers (managers, scientists, ‘engineers, computer
programmers) .
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Note: alse that the industrial work force reached a peak of
around 40% of the work force in 1950, and has been declining -
precipitously since then. It vlunged from a position of
predominance in 1940, when the information work force was less
than half the <ize of the industrial work force, to the present,
with the industrial work force.only half the size of the
information work force. This reversal was extremely rapid, and
from all indications the frend has only recently been abated.

Note lastly that service octupatlans, which held a steady 15~

20% of tne work force for 100 years (1860-1960) suddenly took off
again in 1965. This is due to two phcnomena. First, I believe
that we tave temperarily s aturated the work force with
information worke:s3s--no more can be easily absorbed into industry
and governmont. Hunce, the growth of new o"cupatlons is mostly
in  the perzenal soervices., The second phenomenon is the increase
in the medical professions, such. as physicians, 'surgeons, nurses,
medical technologists, and therapis ts. Part of this increase 1is
dus to the demand for-new medical services, buoyed by rising
expectations, rising income, and financed by insurance programs

which stack the incentives in favor of surgery and hospltall-
Zzatisn innstead of preventative care. Partly, the rise in medical
occupations hag tcflected the fact that people are living longer
and réquiring more medical attention. The growth rate of the
service cccupatlons is now almost egual to that of information
WOLKAL 5.

INL-‘URM?:'[‘ICN ‘.IO'z“E‘i.itIRS' IN INDUSTRY AND GOVERNMENT |

T previous sections discussed only one dimension of the
0.5, work faroe-=-who the workers are and how much they receive in

empLOY e S0

o-nsatisn.  In this section, we shall lecok at the
coeconn dime ' '

sinr--wheve they work.

t

The following ronults are based on the Occupation b Induetry

marrix, mropared by the Ruxvdu of the Census and the Bureau cof
GLanar Stavierics.  The matrix shows the location of the 422

Goonpatt i 201 wador industries. We converted the mAatrix to
Ly penzation paid too each type ‘of worker iR
hetdetalled 1997 wage matrix, with a description

-v and methodologv, is pre~~nted in Appendix 7

9]

Tat:le 7.9 shows the Tabdr inceme earned in the primary
information industries. -Wages paid to 1nformat10n workers hired
o private corporations amounted to $69.biliion. In addition,
the informution industries spent $26 billion on noninformation
workers f{o.1., ascemblers in a computér manufacturing firm).
Proprinrtors warking as information workers, in pure management
roles, ~arned $7 hillion in 1967. .An additional $2 billion was
earncd by "nius-collar” partnerships in the primary information
sector (2.3., sclf-emploved TV repairmen).  "Unpaid family
workers" ars spouses and children who are assigned a salary if
they perform Anformatlonal Lypes of jobs (e.g., bookkeeper or
Tr
5

[N

‘

Ltyplst) . 411, the primars information industries accounted
for nearly

579 pillinp in labor income in 1967.
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Table’? 1

partners who
but are locat

" Table 7.11, which
noninformation firmn.:

The last
rescurces use
irformattion t

($1) is 1:128,

runs nearly 2

U shows the wage bill for infor.wation workers
employed in the hurcaucracies of noninformation firms; -and
are essentially specialized In informational duties

ed 1in

two ta
d in e
O noni
whoer
:l in

noninformatior enterprises Together with

showiz the noninformation worker in

, the sntire woge hill is fully apportlonnd

t;l1e-s show the intensity of information:

avh industry. For example, the ratio of
nformation labor in the livestock industry
cas in the ordnance industry (#13) the ratio
the WDEOUIFP direction. For all industries,

every production worker on average carries an information

"overhead"” o«f

Definition of Proprietors’ Income
©

ahout

74 cents per dullar earned.

..

Onec. methodological note on the m2oning ﬁf libor income is in
order. Employee cdmpe:sation totalled 5471,0926 million in 1967
‘and included
of firms (incorporated and unincorpcrat-d), r.lus governments and
nonprofit organizations. All propri~tors' income 1s usually not
counted as ewplovee noxparqaflon, hut apvears as a property-type
income. Proprietorships' income is inr the form of retained

earnings of u
both capital

proprietot) a
returns to la
are available
economy as th
proprietors'

capital holdil
of proprietor
{iii) Jorgen:
o2f rioprietor

waqnf,

nincor

calaries, and zunpl mﬂnts naid to employees
L

porated busginesses, and represents a return to

(invested in the business and owned by the
nd¢ labor. The problem is how to separate the

bar fr
: 1)
e sun

oin returng to-capital, and three approaches
Deniscn defined labor earnings in 'the
of employee compensation plus 60% of

income, the other.40% representing returns to

ng.
s' inc

an
:' “inc

ii) The National Income Accounts define all
ome as profit or property-type income. T
d Griliches” cehose the opposite tack-—that all
oma should be allocated to labor.

Wwe adopted a mathod to téet these three approaches.
Pfoprietors are allocarad an average wage (as 1f they were
selaried) vased on

The distincti
entirely on t

accounted as

by proprietors

returns to c¢a
are assigned
in fact salar

on bet
he fir

a sala

and

pital.
“wagés
ied.

“W“L(lLal obs-rvation of similar occupations.
weon a-proprietor and a selaried worker hinges
m'e logal Eorm of organization--if a

.proprietor incorporated the'business, his earnings would be

ry. The difference between the "wages" earned
‘total prfoprietors' income is counted as

‘In this procedure, all unpaid family worke
based on what they would earn if they were
Using this Qmplrlcal approach, we discovered

"
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52} Service indu TTY machings 539
51} Elec ind on.np & apparatus, Net . 1497
< 540
shiting s wiring ajuip. v 635
58) nisc eloc machinery, ot 478
59) Motor wvenicles & eylalprant . 2669
§0). Alrcraft (nd rarts 5077
1) Other =rans»irrasinp eguipnent 887
62) Scierntific and controllaing instru, 267
63) Optical..é,x‘.halm::a;xh ;. equip, Net 70
64) Misc manufacturing, Yet 1035
65) Transportattr & oWt z 3 7272
68) Electric,gau,~water LtAry sves . 2467
69) Wholeca o ororarl tradd, et 3 32279
T TTeb-Rigance 5 ansuranca. Net . 469
: ’ \'\\
71) Real estate & rm”x.“mﬂx'\\_‘;;474
72) Hotels:personaisrep §wes 249 auty,let 1779
73) Business soervices, et 2837
75) ‘Autaomobils 4ir A sQCVICES 1072
76) Amusements, it 504

77) Medical,educ svogins
85) Rest of the 1d 1adust
B6) Househcld industry 421

. TOTAL INCOME . 120.870

-

o 1500
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mach Gepnont Wy
- 1456
: ot : 733 %y,
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o 97¢C
1728
3503
257
206

. 2265
i
64
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TA-BLE 7.11: - LABOR INCOME TN THE NON—XNFO"MI\TIO‘J INDUS'TRIES

(S Millions, 1967)

EMPLOYLE PROPRIETOR'S UNPAID FAMILY TOTAL
INDUSTRY COMPENSATION COMPENSATION COMPENSATION INCOME
1) Livestock & prcducts 1187 3332 " 336 4855
2) Other agricultural products ’ 2126 5967 . 602" 8695
3) Forestry and tishery products 89 101 11 201
4) Agr., Forest, Fish Services - 552 <704 56 1312
5) Iron & ferroalloy ores mining 183 . : 1 0 184
6) Nonferrous metal ores mining 307 2 0 309
7) Coal mining . 1058 8 1 1067
8) Crude petroleum- and ‘natural gas 401 30 . 2 433
9) Stone & clay mining & quarrying ’ 516 2 1 526
©_10) Chemical & fertilizer mineral min. 131 2 4] 133
11) New construction, Net : 14293 2060~ 42 16395
12) Maintenance & repair construction 5281 761 . 16 6058
13) Ordnance and accessories 1446 2 ‘ ] 1438
14) Food & kindred products 8613 72 i 15 8700
15) Tobacco manufactures 356 1 ] 357
16) Fabrics, yarn & thread mills 2369 8 2 2379
~17)- Misc. tex4ile goods & 'floor cover. L 480 4 2 0 482
18) Apparel 4624 - 16 4 4644
19) Misc, fabricated textile products ~ 557 13 2 572
20) Lumber, wood prod. exc. containers 2258 223 12 2493
.21) Wooden containers 103 3 0 . 106
22) Household furniture 15.8% 22 2 1160
23) Other furniture, fixtyres, Net igl 7 : 1 389
24) Paper,allied prod. exc containers, Net 1688 4 1 1693
25) Paperboard containers, boxes 951 2 1 954
26) Printing & publishing, Net . 103 1 0 104
27) chemicals, sel Chem products, Net 1977 3 1 1981
28) Plastics, synthetic materials o 1 0 1132
29) Drugs, cleaning, toilet preparations 882 2 1 885
30) Paints & allied products . 263 1 0 264
©31) Petroleum refining & related ind's. 992 k) , 0 995
32) Rubber & misc plastics products ' 2355 7 3 2365
33) Leather tanning, ind. leather prods. 174 1 0’ 175
34) Footwear & other leather products 1043 5 1 1049
'35) Glass & glass products : 860 5 1 866
36) Stone & clay products N 2036 21 3 2060
37) Primary iron & steel manufacturing 6334 . 12 1 6347
38) Primary ncnferrous metal manufacturing 2141 6 0 2147
39) Metal containers . * 438 3 4] 441
40) Heating, plumbing & sr.ruc metal prods. 1961 . 22 1 1984
41) Stamping,screw mach. prods & bolts « 1896 4 1 1901
42) Other fabricated metal products ' 2091 12 1 2104
43) Engines and turbiues 537 1 1 539
-44) Farm machinery & eguipment 699 2 0 701
45) Const , mining & oil field machs. . 904 3 0 907
46) Materials handling mach & equipment . 413 2 0 415
47) Metalworking mach & equipment 1855 24 1 ‘1880
48) Spec ind mach & equipment, Net 832 .15 . 1, 848
49) General ind mach & equipment 1369 24 1 1392
80) Machine shop products . 870 16 1 887
£2) Service industry machines 612 11 0 623
53) Elec ind equip & apparatus, Net 1331 2 3 1 1335
54) Household appliances 805 b 2 1 808
55) Electric lighting & wiring equip. 565 1 0 566
58) Misc elec machinery, Net 425 1 0 426
59) Motor vehicles & ejuipment : 5484 14 3 ' 5501
60) Adircraft and parts 3498 8 0 3506
61) Other transportation equipment ' 1603 21 2 1626
62) Scientific and controlling instru. 300 . S 0 305
63) Optical,ophthalmicéphoto equip, Net 69 1 0 70
y
. \ .
64) Misc mqnufactunnq, Net 1197 49 . 3 1249
65) Transportation & warehousing 13657 901 44 14602
68) Electric,gas,water & s‘mktary svcs . 2437 46 3 2486 -
69) wholesale & retail trade, Net 28032 ’ 3696 (¥3Y 32269
70). Finance & insurance, Net 12 0’ ] 12
P .
71) Real estate & rental, Net 537 122 17 192
72) Hotcls:personalarep svCs exc auto, N.et 4804 . 2996 - 96 7896
73) Business services, Net 519 37 ) 2 i 5958
75) Automobile repair & services - 2713 801 24 . 3538
76) Amusements, Net 905 : 64 - 7 97¢
77) Medical,educ .sycsépon-profit org, Net €985 4297 15 . 11327
85) Rest of the wirld industry 13 0 0 13
86) Household industry ) 4280 . . 38 : 4 4322
TOTAL INCOME 165,539 26,662 1,919 194,120

) 169
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that about $60.6 billion was earnad as "wages" by proprietors and
unpaid family workers, while about $2 billion represents a return-
to capital. Thesé¢ figures are summarized in Table 7.12 bélow.

TABLE 7.12: SUMMARY OF PROTRIFETORS ' TNCOME

. 1967
($ Millions)-
. TOTAL PROPRIETORS' INCOME (labor & capital) 62,147
“Compﬁnsatiﬁn" to proprietors' labor 56,626
In primary in.brmation industries - 8,642
In secondary information, industries 21,322
In non—infprmatic. industries 26,662
Proprietors' comp/total income 91.1%
"Compensation™ to unpaicd family workers 3,990
In primary information industries 545
in secondary infcomation industries 1,526
In non-informaticn industries 1,919
Unpaid family/total income 6.41%
]
. Imputed return on capital 1,531 -
Capital/total income 2.6%
_Capital/income (exc. unpaid family) 8.9%

The share of proprietors' income earned as wages (on a par
with salaried managers) amounted tc some 91% of total income. If
we supplement that income with par wages earned by their unpaid
familv workers, the total share of income attributed to labor
rises to 97%. Using the proprietors' "compensation" only (and
excluding unpaid family), we see that around 8.9% of total income
represents a return to capital.

‘. -

The 8.9%, as. an imputed return to capital, compares with the
corporate sector's capital share of 17 .4% shown in Table 7.13.
Proprietors earn less "profits" on average than do corporations.
This statistic probably confounds the capital shares experienced’
in the two sectors since partnerships are significantly smaller .
than most active corporations. The difference between the 8.9%
and the 17.4% ¢ °d be explained by dividing the sample into
similar firms (1., revenue terms), and comparing the capital share
in each. Also, proprietorships tend to be found in businesses
which are not capital intensive, such as retail and service
establishments, hence their portion of total income accruing from
capital ownership is likely to be smaller than the average '
corporation. ' : :

We conclude from these data that the Jorgenson and Griliches
approach--allocating proprietors' income to labor~--is mecre
correct than either Denison's or the NIA's approach.

/
!

!

i4i



TABLE 7.13: LARCR AND CAPITAL SHARES TH THE_COY

£ SECTOR

1967
(§ millions)

TOTAL CORPORATE INCOmMt (labor & capital)

Compensation to emplovees

wages and salaries (private) T 3}7,322'2
Supblements , 35,213
Corporate profits and inventory valuaticn i
adjustment. 78,5687 »
Profits before tawes . 79,915
Inventory valunation adjustnents - 1,129
Capital income/total inceme ) 17, 4%
Labor income/total. income 82,69

Information Workers in Government

Governments, by habi. and tradition, tend to spawn into
permanent bureaucracies. The Federal, State and local
governments are filled with administrators and clerks whosc
job is to know, to deliberate and to decide.

311 this thinking, talking and writing requires human labor,
and Table 7.14 shows the price tag paid for all government
workers. Some things that governments do are also done in the
primary information sector. For example, data processing shops
are found both inside government and in the private economy.
‘Other things that governments do are of a general management
nature. Chapter 8, to follow,.outlines these secondary
activities in detail.

Takle 7.14 reveals that around $59 billion--or 7.5% of GNP in
1967-- .5 generated by the primary and secondary informational
activities of Federal, State and local governments and their
enterprises. Of .this sumy nearly $27 billion is paid by State
and local governments for education.workers; $9 billion pays ftor
the Federal information bureaucracy; $8 billion pays for the
purely i1nformational portion of the military ectablishment; and
clightly more than $1 billion pays for moving the U.S. mail.

- Note that the Federal bureaucracy is less than half the size cf
the .state and local bureaucracies. It has the cosmatic
Jdisadvantageé, however, of being concentrated in a 9 sauare mile
area on the banks of the Potomac.. '

The noninformational aspects of government, activities such
‘as protecting bald eagles and polishing brass on nuclear
Submarines, account for $30 billion. The combined wage bill for
all blue-collar workers in State and local enterprises 15 less
than $11 billion. '

4 U



TABLE 7.14: EMPLOYEE COMPENSKTION IN COVERNMENTS®

($ Millions, 1967)

“PRIMARY _ SECONDARY TOTAL NON- | TOTAL
INFO" INFO INFO IO | LABOR
ACTIVITIES  ACTIVITIES | ACTIVITIES ' ACTIVITIES | INCOME
— Wm
ALL GOVERNMENTS 40,699 18,735 59,434 30,073 89,507
‘qotal General Covernment . 1,160 15,958 3,118 28,53 | 81,654
Total Federal Govermﬁeht’ 10,20 6,397 16,589 18,616 35,205
Civilian 5,800 3,009 8,809 7,54 | 16,363
Military 1,40 3,348 . 7,780 1,000 | 18,842
Total State and Local %, 928 9,601 36,529 5,920 | 46,449
dication 2,928 o | 26,928 0 | 26,928
Oher -+ 0 9,60 9,601 9,920 . | 19,521
Total Enterprises 3,59 “ Lm 6,316 1,53 7,853
Total Federal Enterprises 3,539 1,336 4,875 908 5,783
Postal Servize 3,539 L o | 153
Other . 0 1,33 1,336 908° | 2,244
Total State & Local Enterprises 0 1,41 1,461 69 | 2,400

®mhe definitions of “primary" and 'secondary
in Chapter 8.

" information activities of governments are given

—0€ET—
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Labor Income Summary
, Y

The information wage bill in 1967 amounted to $307.5
billion--$145 billion for all primary information activities,. and
$162 billion for the secondary activities. About 58% of all
labar income--or 38.7% of the 1967 GNP--was ~arned in scue
informationally related occupation. :

.

Thése figures are summarized in Tazble 7.15.

GROWTH RATES OF THE INFORMATION WORK FORCE

The information work fo:ce expanded at a compound (annual) |
rate of 3.85% during _the'period 1860-1980, doubling every 18.7
years on the average. During the same period, the total work
force increased at 2.06% per year; hence, information workers
experienced a net annual average growth of 1.79%.

This astonishira growth rate was far from monotonic, as Table
7.16 and Figurg 7.3 clearly show. The growth of the information
work force (r’) is compared to the growth of the whole work
force . (r), - . .

1 1
i n - n
- t t
o~ = 1 - 1
. t
- 2 2
where, ti ty = the size of the information and the whole
L ' workforce at time 1. '
i N = the same at ti 9
t2' tE = the same at Ttime J.
n = ¢ine period between the measurements.

v

In the most recent perind; the information workers expanded at
almost  the same rate as the overall work force (net rates of
1.01% for 1960-1970, and¢ 0.04% projected for 1970-1980). New
entrants to the labor force simply could not be absorbed into
information occupations, and had to move into the service sector,
including a large contingency into the medical service sector.

The decade immediately following World War II showed the
fastest net growth rates of information occcupations, posting 2.2%
between 1940-1950, and 3.2% between 1950-1960. This confirms the
trend in both the public and the private sectors towards
increased bureaucratization. MNew information machines and
management techniques were introduced around this time, and- the
work fecrce rapidly expanded to [ill the need..

The Depression years, exteading-into the mid 1930's, saw a.
slow down in the growth of information jobs. While the total
work force increased at a snail's pace of (.48% per year,” infor-
mation occupations grew only 0.643--2 net-differance of only
0.16%. Unfortunately, the census data do ot appedd at moT =
frequent intervals so we lose the trend in +&he late 30's.

I

) .
2 J

o
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TABLE 7,15: LABOR INCOME SUKNARY

©{§ Millions, 1967)

(1) (2) (1+2) (3) (14243)
: PRIMARY  SECONDARY TOTAL NON- TOTAL
. INO INFO INFO INFO LABOR
L - ' CTOUSTRIES  INDUSTRIES  INDUSTRIES _ INDUSTRIES _ INCOME
1. TOTAL LABOR INCOME 145, 266 162,253 07,519 © . 224,187 531,706
Eaployee Compensation 136,079 139,405 275,484 195,606 471,090
Private ‘Sector 95,380 - 120,670 275,050 165,50  38L,583

Public Sector 40,699 18,735 59,434 0,013 89,507

proprietors' Incone’ 9,187 22,848 32,0 #5066 )

1] . ° u

. N

17, INFORMATION WORKERS' INCOME 116,311 162,253 278,564 0 278,564 b
Employee Compensation 108,314 139,405 248,779 0 248,779
Private Sector 68,950 0,670 189,620 7 169,620
Public Sector 40,424 18,735 59,159 0 59,159 ¢
progrietors’ Tncons’ Ceam w2978 ) 29,78
11, 50N~ INFORMATION WORKERS' INCOME 28,955 0 28,955 224,187 253,142

. ' 1 ' ‘
Erployee Conpensation 26,705 0 26,705 195,606 222,31
Private Sector 26,430 0 26,430" 165,533 191,963
Public Sector 275 0 75 . 0,01 30,348
prpptietors’ Incone’ 2,250 0 2,150 26,501 30,83
d1peludes seli-employed and unpaid family. \
\/
. §are
N3

g
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| ~ NET GROWTH RATES
OF INFO&TAATION OCCUPATIONS

(RELATIVE TO Tien OV, MALL WORKFOHC#)

o 0= GROWTH RATE 3ASE |
7 - OF THE TOTAL WORKFORCE
6 -
5 b—

g4

K

o 3

E ok

>

"1

&

S
9 | L 1 T L A Lo j

1860 1880 1900 1920  19ac 1960 1980
‘ YEAR . ,

COMPOUND ANNUAL GROWTH RATE3 OF THE_LABOR FORCLE

’ ' (BY PERCENTS)
: NET
TOTAL NP0 TN
PERICD ai ~

. TEN-YUAR T
1860 - 1870 2.26 4.21 ~1.85
1870 - 1830 6.53 ) . 3.35 3.18
180 - 18945 , 9.57 2.72 : 6.85
1830 - 1300 2.84 2.51 0.33
1900 - 1910 4.74 . 3.16 1.58
1910 - 192¢C 3.06 1.30 1.75
1920 - 1330 4.55 ' 1.21 3.3
1530 - 1340 0.64 0.48. : E - 0.4C
1940 - 1959 2.94 0.77 ) e AT
1950 ~ 1960 4.80 1.60 ©3.20
1960 - 1970 2.69 1.68 1.01

1170 - 19E0 1.85 1.81 0.04

TWENUY-YEAR PRRIODS

1940 - 1960 3.87 1.18 ! 2.69
1960 - 1980 2.27 1.7% 0.%3
FORTY-YERR DPRRICDS

1860 - 1950 3.35 2.06 1.79
1860 - 1900 5.26 3.20 2.0¢€
1900 - 1940 3.24 1.53 171
1940 - 1930 3.07 1.46 1.61

&evweh rate of informition workers minus the growth rate of the
¢« ,-al lapor torce.
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- FOOTNOTES

*Macﬂ1lup,_ The Production and Distribution o§ Knowledge in the
Urndited States, Princetorn University Press, Princeton, New
Jersey, 1962, p. 400.

2 . ' .. . N .
Bell, The Ceming o§ Post-Industrial Svciety, Basic Books,
New York, 1973, op. 126-127.

3C. Clark, op. cit., suggested that economic development
through the agricultural, industrial, and services stages is
characterized by shifts in the lanor force and share of GNP
to each sector.

4 . B . Lo

Edward F. Denison, "Some Major Issues in Productivity
Analysis," Suwvey ¢f Cuttent Business, Vol. 52, No. 5, Part II,
May 1972. - :

5D. Jorgenson and Z. Griliches, "The Explanation of

Productivity Change,” Sutvey of Cutrent Business, Vol. 52, No. 5,
Part II, May 1872. .
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CHAPTER EIGHT

THE PUBLIC 2URFAUCRACIFES

The maret svstem approalies the government. through the
législature. - This reiationship, thougn highly visible, 1is
with the branch of go.ernment which has been declining in-
importance. The tes.. structure and the ‘planning system have
“their relationship w-.n tne public. bureaucracy. This associ-
ation is far mote ¢ i retz; it 1s also with the branch of
government which, 13u public tasks become more complex, is
stronaly ascendant. '

John Xenneth Galbraith,
Economics & the Public Purpose

Hougnton~-Mifflin, Boston, 1973

Bursauc specializ- in the suppiy ~f those services the value
of which cannoi pe -~xchanged for -ioney-at a per-unit rate...
As a consequenc.. 0T the above, bureaus cannot be managed by
profit goals sni ‘e aeconcris calculus.!

Ludw’ s von Mises, §E{g§ucragx

Ya!. niversity Press, New Havern, 1943

. aon-pi. tic . sanizations which are financed, at
art, by a p¥! ‘o appropriation or a grant....
alize 1in pro- 'g those goods and services tha
e cratfear b tied in larger amounts than would
d bv the.r vuis at a per-unit rate.
william A. Niskanen, Jr.,
bursaucracy s Representative 'G ‘Government
Aldin 't”dn",—c_’hlk_a?jo, 1871 -
feture of a tachnocratic society is the
C2accratic sntorprises appear both in the private
rz. Their tisrarchical structure insures that
vhe. Mead if reflocted throughout the chain of
vl 1nvures, howsyer, that a change in the head
will net o~ ~ rafi-al tharge in the operating rules and
ctﬁndt‘,  rs o nog ocaucracy.  This tension is built on purpose:
A bureaunlr. - 2r the ©Oore CoRsorvative--preserving a sense of
continuilty wlt: the vast-~while =superfrcially attendant to the
ditervion given 1t by policy 1z A gnod army fignte and
ccw~un1gatﬁ2 tre same wav Togar »f the field of hatcle. 1t
ie the 19 SN cponsyoilics ¥ jde which battles to fiaght;
i i~ thos A ocravy s dbgY bt ‘oo the decizion 1N oa
oredictoolas, 1f not cosaviven tashin Karl sarx's de.ight with
buresuccscied 1o cloar, .
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THE FEDERAL INFORMATION INDUSTRY

3 -
Ll

The Federal
described as a
inputs and outpu

determines thc

formation indus
multiproduct f
s, operaring

~
1v, derand

-

irm,
in

~ v eyes
S ‘

! ’

The
Figure 8.1.
tne [irm througn
These d2mandz are
indirectly, througi
addition, demand
internally by
be only loosz

"mark

Y

[ ERe

i S |
[N

D

-
ot
oy
o~
i

t

cr n

v
2

=2

the D

cr

1.
4

In 1974,
advertising
spent by Col
addition to
a public
selling
occurs

n ¥
th
o}
o]}

T T
—

ihq it

4y M

s
el
!
to g rmi
-3 b b
pte
— e ()

o

[ IR

W

(ST VERS

)
o

cor
1ts
ochther

.
(b

O <l rug e
o e

e d

-

re

4

PRI

rt
o
ot
g
(9P

£
re

-

)

These raon
formulated 7

Once a conoonun

info

|

it

anda

~

. Its hi
antrusts the
while the lower circle
what is uniiversal, and
" (in éell, op. ’

i

V| e e
Ly

mrarchy ia?
lower

nerocan
The too

tails,
snt
~h

3 -
LR

H
1 N

-~ i

~ -
o

[

/

, /

Information oradus
Burcaucraciss

communicate.  They

intelligrnee, write

ing,
plan,
precess
renorts

3
i

Tonulvns of the public
of th# "planning
invesyigated in more
the whole secondary
The Federal Government

«
o]

1

and elanorately prgarlzed multi-

rmation znd noninformation

fand outnuts of the firm are
time se rlns (1958 to 1970) .ic
t bureaucracies will not be

eod the -Federal Govearnment
is praagmatic: the Federal
relati elv -

State and

in

3

nd

(U

!

3 the

3 local hudgets

b conceptuclly
drefinanle strear
environmant t
0f ivs service

3
o

operates
sSerVices
intere .t pre
irough the wote
‘obb"ing activ
ﬁut ig qenerated

I Ent

£to

o]
2D
&3

-

3 o

; e

Y et
3o e
-
m P
[ I i ] 1t U
e

73 (T:

s

[

ion
a*"uwt

5

o

iTt o1




.

—..

PIGURE 8,1: THE FEDERAL TNFORATION INDUSTRY

7N
CONSENSUS BY
CONGRESS AND
OBLIGATION OF
FUNDS FOR PURCHASES
FROM THE PRIVATE
SECTOR

i
PORNULATION OF THE
FEDERAL BUDGET BY
THE PRESIDENT

DEVAND FOR SERVICES
(VOTER OR SPECIAL
INTEREST PREFERENCES
EXPRESSED DIRECTLY
AND INDIRECTLY)

' COVRARISON OF FFFECTS
WL COALS OF VOTERS,

SPECIAL 'INTERESTS AND
INTERSAL OBJECTIVES
OF THE BUREAUCRACIES

14P0T STREAM

THE "FIRM'

" MULTI-AGENCY OUTDUTS

INFORMATION GOODS § SERYICES

" Infernation goods
burable: e.g., computers
Non-durable: e.g., paper
" Infornation services
e.g., RED

Labor services of
information workers
e.g., manaqers,secretaries

NON~INFORMATION GUODS & SERVICES

Non-information goods
Durable: -e.g., trucks
von-durable: e.g., uniforns

Non-information services
e.q., aircraft maintenance

Labor services of
non-information workers

£.gy, guards

(unspecified
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Zation) )
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ions") :
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-,
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e.g.

_/

"production funct

VARIOUS »AG
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EFFECT OP GOVERNXENT

PROGRAMS AND SERVICES

sIC 82

PRINARY INFORMATION QUTPUTS

s10 27 Printing & publishing
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produces outputs which are nnique to itself, dnd have either weak
analogs in the vrivate sector or none at all. For example, the
domestic and foreign intelligence comaunities generate a
tremendoub volume of information for internal consumption.
Unless onec counts 1ndustr1a1 espionage as a secondary activity ot
the private s:ctor, this type of information is strictly a
govearnrent fvnrtlon. Lastly, the: Federal government producoc o
number of strictly noninformational outputs. The .constructionn ot
the Tennessese Valley Authority dam system is a prime examw!le, the
U.S. Navy cacrisr fleet /is another. [Income transfer and
redistribution programs/are a third. These outputs -are
noninformational public/goods for the most part, or nonintor-
mational privats secrvices in others. Note that the informatiocnai
costs of administering/these programs are embedded in the

sector of our accounts.

secondary infosmaticn

;11fy1 g assumption is made. We cannot know
cu%t; are allocated to eacn outout . “&ﬂﬁu
ct provid.ng all -information services; the

A

nvvln‘nxm an inputh by as- mntion are converted into

hunlnfurn;r oral ougputs. . assumption is not as cqrude as it
ma t fivat g?ance. . ivyate sector multiproduct firms,
th - coust allocatic - ..en different lines, of business
can crecicely stated - iaer. It is currently a matter of
se sptention Fetween the Federal Trade Commission and large
cor -2 wnethfor these data can even be generated. For

exa ?1TC 1feeds line of business data to establish the
pro vals asspciated with each output, and to determine

whee irterhal crocs-subsidies result in anticompetitive
DU tre Yedoral Communications Commission is .contendindg
Wit ! svetem over internal cost allocations, again to

a ¢ u cross-subsidv is occurring, and if so, which s

f1owing. -

scation problem /in the Federal information
as 1rrractablyﬁ For example, although we way
Jdetermine the yhique amount of information

3 -

y{DLC 1;0'“510 £ each output, we can state with

S computer budget is jointly consumed by
all = ~fi/-.fltie: of the firm, whether thn

TG Jc2 R&D, accounting services, library
ST ategic gaming.

i aption because we can immediately
ORI N 3 Tul >f the infrrmation services to Just
sygual vl /rﬂ_ oA : of the labor and capital resources. If
thasge seresdles on a real marketplace, the price (o
valuatic + o orhe total fost including orolit;
Hut wit? ro, <ha price reduces t~ tot tal inyat
cost. f’,

, 1
E;:;_i‘r;:?_:_l ‘;,"L‘ 4 _é_ tay Intaraation Imdugtow i

ool v or the informational dnpate of

Fochonol WA . . whe o tonzl oot o of imrormation
] .
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ool ces was $50.5 billion, of which only $11.8 billion was in
ste tsrm of direct purchase of goods and services from the primary
information sectar. - These purchases are outlined in detail. in .\ \
sppendix 3 (Vol,. 2) and Appendix 4 (Vol. 8), The Federal infqgmdtion
i~ndustry purchased $13.1 billion in R&D from the private sector,
mostly "in deveclopment of new weapons and space systems for the }\

Department of Defanse and NASA. NN
The next item in Table 8.1..is "employee compensation to \ \\\
information workers," accounting for $16.6 billion irf 1967. This '

estimate was derived from Civil Service Commission data on the
occupational and compensation structure of .Federal employees, as
reported in detail in Chapter 7. * Only those workers who per form
purely informational tasks are included in this figure. Military
workers who per formed essentially»administrative, planning,
communicaticns, or clerical duties were also included.

i The next item shows Federal transfers to State and local
governments for educational, trainming, or related purposes.
‘These are considered as a purchase of éducational services from
an outside vendor, another government. -

A portion of the debt service charges are also included as

informational inputs. Debt service is mostly associated with
deficit spending for income transfer, military purchases, foreign
aid, and a variety of domestic programs. However, a portion of

the program budget pays £6r the informational activities
associated with planning, coordination, and management. We
estimated these informational costs associated with--general
administration and allocated a porticn (31%) of the debt service
to information. The .nclusign of debt service does nct enter -the
" GNP estimates in Chavter: 9. - It is included here only as a rough
estimate of the Federal budget portion used for information. In-
fhe GNP accounts, only the employee conpensation of Federal
workers is -accounted. Co

In 1967, approximately 31% of the total Federal budget was °
used for informational inputs--gcods ana seryices'purchased from
the primary sector, R&D services purchased.from noninformation
firms, educational services purchased from othec governments, and
50 on. . : : : :

- The time series in Table 8.1 shows that the informational

costs have been slowly increasing as a percentage of the total. )
Federal budget. The fairly rapid increase petween 1958 (¢22%) and “
1966 (34%), when the informational activities increased by 50%,
wag temporarily halted as the Viet Nam ‘war heated up. It will
likely resume its upward march through the 197G's, as the Federal -
Government intensifi~c its dependence orn iﬁfoqmation resources. .

OQutpute of the Federal Information Industry

The outputs of tho Federal information industry have been
organized into primar., secondary, and special government
functions, shown in Teonle 8.2.° A detailed breakdown is available
in- Appendix 8 (vol. 8), shcwing where each office, age ‘y, O
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TABLE §. %, OUTPUTS OF THE FEDERAL INFORMATION IHDUSTRIES 1958 - 1970

(§ Millions, furrent}

1961

r

1958 o 1963 1966 - 1967 1969 1970
. ¥
-t ! .
TOTAL FEDERAL BUDGET EXPEADITURES 8,870 102,06 CLI3BST 12750 16594 19207 203,977
Total budqeﬁ less transfer payments & net int paid. 61,935 68,425 6,97 87,510 1LAlY 12,682 126,127
. ) ,

T0TAL ISFORMATION QUTPLTS 19,314 21,058 37,049 49,142 50,454 57,589 62,833
Info as ¥ of total budget .7 26,5 2.5 . 30.5 . 3.8
1afo as ¥ of total budget less transfers il 39,5 4.1 J 0 45 ' {9.8.

¢ ‘

Total Prinary Information Outputs 9,274 16,020 20,580 32,436 W50 3,557 43,145
5117 Priating & publishing 183 19 24 238 236 252 403
SIC 48l,2 Telephone & telégraph comnunications 1,284 1,368 1,660 2,257 2,970 3,159 2,969
SIC60  Barking . 55 95 180 112 151 155 131
SIC 61 Credit agencies 58 621 524 679 106 857 928
5. 64,4 Insurance carriers and brokers 28 644 336 163 900 966 1,684
SIC 6311 Real estate agents, brokers, mauagers 9 51 589 690 458 - 410 450
SIC T3l Advertising agencies 2 10 § 20 15 18 {8

OSIC XL dews syndicates 98 103 225 143 . 161 169 185
SIC 7261 Employment agencies 76 165 29 2 510 §01 m
SIC 37 ¢ Data processing services 200 541 185 1,148 1,445 1,909 2N
SIC 7391 Research & develoyment /570 5,059 12,495 15,320 16,529 15,847 16,448
§IC 92 v Management & business consulting ¢ 99 119 165 233 40 38 26
§.2 8011 Physicians offices (prorated) n 257 29 309 1386 « Bl 835
SICBLL  Legal services 141 . 165 230 - 2] 306 34 616
SIC B2 Education 1,590 1,812 2,321 9,595 9,218 11 29% 14,543
SIC 8231 Library services 30 kX 3 0. 69 n A4
SIC 8931 Accounting and bookkeeping services 292 Ul 230 1] L] 15 413

Total Secondar) Info Quasi-{ndustzy Outputs 3,469 5,499 10,381 -+ g7l 1,499 10,881 35
Policy giannmg 133 18 1. 3 0 428 387
Marke* information specialists R .0 + 156 206 138 252 442

Gen'l adninistration § management 5,304 5,208 8,344 8,162 6,991 10,201 8,688
Of the civilian bureaucracy (net primary LR 200 T928 5,764 DS ¥ B T 4,526
- 0f the military bureaucracy (net primary 1,910 1,964 2,066 2,398 2,85 3,610 4162
Total Syeeis) Goveznient Functions 568 SSH 6088 6,995 8406 9,051 10,00)
a ReJ i«t.o.. of 1ndustty Z'I 2y, + 230 Ll 486 601 106
‘ latelligence information 4,01l 4,415 {4,599 5,061 5,255 5,824 6,227
foreign ir}telligence information 3,525 }fm kRIE) T ; T,LGTS T
Domestic intelligence information * 486 1) 780 965 1,035 1,198 1,352
condmic planning info and data 0 §8 9 119 147 0 346
Diplomacy & foreign policy info 42 A4 344 , 552 L5l 1,6 1,466
* Info services provided gratis to private EECtOr 198 610 818 915 987 1,148 1,426

Rdtios

~ Prinary info as 1 of total info 4.0 59,2 5.5 §1.4 6.5 ¢ 5.2 63,7
Secondary info as 1 of totrl info , 28.3 2.3 2.0 16,1 14.9 18,9 15.1
Special function info as % of total info R 20.5 16¢5 4.5 16.6 15.9 16,2

Total 1.8 00.0 0.0 0. W5, Toe  Toos

M1 outputs are estinated from The 0.5, Budget, the Appendix, and Special Analyses,

v o
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program was.assigned and providing a functional description of
each primary output. .

The 17 pcimary information industries listed in. Table 8.2
accounted for $34.6 billign in output. The two largest
industries, R&D and education, were mostly purchased directly
from either the private sector or other governments. The other
primary outputs were produced in-house, usirg government ‘
information workers and resources.

. _The secondary agtivities include those fupctions which are-

specifically concerred with . policy planning and top management
(e.g., Office of the Secretary), or as a general management
function not tied e a particular primary oucput. This category
also includes a small residual category of unallocable
information resources. '

. The special government functions, such as regulation of
“industry, intelligence information, and economic information
services, accounted for $9 billion in 1967. As a percentage of
the totsl Federal information outputs, these special functions
have actually declined, frem around 24% in 1958 to about 16% in
1970. However, in absolute terms, thuy have grown very rapidly--
ecoromic planning and information gathering activities have
increased eightfold in current dollars, regulation of industries
has increased tenfoid, diplomatic information gathering has
~multiplied sevenfold, and information services provided gratis-to

the private economy (suct as FAA  airport control) has increased
elevenfold. :

/
. (
B

raiper Work

The puolic bureaucracy is a planning and coordinating
cesource. pPart of the Federal government's bureaucracy
neces-arily communlcates with "outside” entities--private firms
and State and local governments. The bureaucracies "talk" to
each uther in managing the economy. And that volume of
wureaucratic chatter has grown to stupendous heights in the past
50 years. R

The Natioral Commission on Federal Paper Work report's that
"Federal agencies are today churning out forms, reports, and
asso.ted paper work at the.rate of over 10 billion sheets per
year. That's 4-1/2 million cubic feet ij paper. All of this
paper costs the American economy $40 billion per year."1 Senator
Cranston estimated that there are 12,000 laws reguiring reports
fron the public resulting in 10,000 different forms; and that
there are 10,009 government attorneys who draft, revise, and
enforce government regulations. This does not include the
private attorneys who work on filling out forms, complying. with
Federal regulations and otherwise coordinating with the public
pureaucrats. T~ :
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Anecdotes are not research, but they can be fun. The
Aircraft Owners and Pilots Association comblained that the 1974
Code of Federal Regulations was 45,000 pages long and fllled
7-1X/2 féet of shelf space. The 1975 edition, to no one's relief,
was 60,000 pages long'and filled 10 feet of- shelves. Current
Federal laws require that X-rays used to inspect the welded seams
of nuclear power plants be kept for 40 years. But the X-ray film
"deteriorates in avout seven years and bscomes unreadable. And
» the State of Maryland refused to accept a $60,000 grant from HEW
i for a consumer ‘education program because the cost of completing

- the necessary forms would chew up about $45,000.

Some anecdotes are mofe serious. It takes 21 separate
documents to get one Indian into a nursing home. It recently
took 800 pounds of paper.to infoccm a tribal official of one new
law. An oil company spent 317 million and used 475 fuli-time
workers to file government repor': other than taxes. From recent

testimony following the /oil embarg:. i% seems that the government
still knows very little  about the ¢, i ions of oil firms. The
Department of Agriculture has 989,005 -: -ic. feet of records.
Last year, USDA increased its paper SyL " by 64,000 cubic feet--
or 36,500 fil- awer s. The departmest &1ds $150 million a
year just printi.3 forms. E

The Chairman ¢ . he Board of El} LLLL/ & 4 lempany
complained,?2 © ‘

"...we spend more in-hours filling out anvernment forms or

reports than wz do on research for'canc: i .and heart disease

comblned \
' i

The index of information submitted oy Lilly to the EPA on one
product was 153 pages long. Each entry 1n the 153 pages. refers
to a.document from 3 to 2,000 pages in sJue‘

The Paper Work Commission estimates that about $15 billion is
‘pent by the Federal Government in processing paper work. Small
busin..sses spend. about $§18 klilien comple#ing required forms; the
printing bills for federal forms is abont |$1 billion per year;
another $l bill on is spent on d1rect1ves\accompany1no the forms;
and ancthec $1.7 billien is spent to file iand store forms. .Theose .
figurfs do not even includé the paper-wor«!costs of large
corpcrations and State and local governments.

Inﬂlaentallv, -he Paper Work Commlss;on,employs 140
.information*workers, The HousSe hiearings on\the Federal paper
work. birden produced a 7-volume 4,285 paﬂe treatlse.

Wa draw no conc¢lusions, since we have done no anglysis. This
is simply a description of how large the Fedzral bureaucracy has
become, and it ra:ses the question ~f how elfective these
resources are in plannirj, cvordinating, &ndimanaging the
economy. - Is this staggering infcimational machine a drag on the
economy? Do we need such a large bureaucracy, t deal with the
. : i ’
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private sector? Are the bureaucracies source of mischief, or a
necessary check and balance on the priv “e bureaucracies? Theseé

kinds of questions are not easily answ... able, but should be asked
again and again as both corporate and- rjovernmental abuses are

exposed, and as we begin to form images of governante in an
informaticit economy.



1 .
*R.D. Wooi, "

July 9, 1976.
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CHAPTER NINE

THE SECONDARY INFOﬁMATION SECTOR

e

To perfect. and guide the organization in which the
specialist serves als~ requires specialists. Even-
tually not an individual but a complax of scientists,
engineers and .technicians; of sales . advertising-and
.marketing men; -»‘ public relations experts, lobbyists,
lawyers and mer with specialized knowledge of Wash-
ington bureaduc.acy and its manipulations; and of
.coordinators, ranager: and executives becomes the
guiding intelligence of the business firm. - This is
the technostructure. Not any single indiwvidual but
the technostructure becomes the commanding power.

. John Kenneth Galbraith,
Economics & the Public Purpose
Houghton-Mifflin, Boston, 1973

Not all information services produced. in the economy are sold
in primary information markets. In fact, a majority of :
information services are »roduced by noninformation firms and
consumed internally. In this chapter, we define and measure the
private bureaucracies--that portion of every noninformation firm
which 1s engaged ir planning, coordinating, managing, and
‘communicating. In Chapter 8 we saw the other par' of the
sectndary information sector=-the public bureaucracy. Here also
‘we bring the two pieces together and measure their share of GNP.

Information Quasi-Industries: <Definition'

Everyqnoninformation firm produces and consumes a variety of
informational services internally as part of its operation.
Every large firm needs a planning capability, financial control
‘and analysis, a communications network, computer procéssing,
typing, filing, duplication services, and so on. The private
bureaucracies consume a tremendous amount of both capital and )
human resources in producing these overhead information services.
Their inputs are computers, facsimile machinec, laboratory "
equipment, office buildings, office machines; telephones, and
trash baskets. They hire managers, research scientists,
orogrammers, accountants, typists, and librarians. These
resources are osrganizeé into production upits that play a purely
informational role. ‘targe corporitions are likely to create a,
"planning group," "k&D gr .up,"” “electronic data-processing
group," "advertising group." etc. Bach unit has a well defined
technology--with recognizanrle inpufs and outputs and can be
conceptualized as a "guasi-firm" embedded within a noninformation
enterprise. Its infcrmation producing, processing, and *
distributing activities are ancillary to or in support of the
main productive activity. For -example, if an automobile
manufacturei installs a data-processing facility in house, hires
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_programmers and analys%s, leases peripheral equipment, and
extends the facility through a private data network, then this
.would be a clear case that a "quasi-EDP firm" ‘has been created
within the firm. Theésé. quasi-firms have direct analogs in the
pcimary information sector.. In many respects, the econoaics of
the quasi-firm are lndlstlngulshable from those of an established
independent data-processing vendor selling its services to the
auto manufacturer.

An industry is normally defined in terms of homog61eous
inputs and outputs. When quasi-firms are aggregated
horizontally, they are termed informational quasi-industries.
For example, the automobile industry is concepttally bound by
common inputs (steel, metal-working equipment, assembly plants,
"-automobile parts, assembly workers, trucking facilities, and
managerial activities) and outputs (cars, trucks). The input
side is an exact statement of the firm's technology in the short
run.' It describes not only the capital/labor ratio, but
disaggregates the various types of capital and the various types
of labor exactlv. By the same logic, the "quasi-irdustries" are
also identifiable by common technologles (inputs) and products
(outputs) ’ ’

Table 9.1 contains a partlal list of primary information
industries which are replicated within most noninformation firms.
Each activity in Table 9.1 corresponds exactly to an identifiable
SIC-based establishment, even though the activity is contained
completely within a noninformation establishment.

It is a matter of internal organizational habit and .
managerial discretion whether firms choose to build in-house
facilities or purchase the same services from outside vendors.
For example, a small hotel (a noninformation industry) may decide
to purchase all of its accounting services from an cutside
accounting firm (a primary information industry) rather than
develop in-house facilities. The effect of the decision is to
raise the output of the primary information sector by the amount
of the purchase. Hence, the value-added share of the primary
sector (i.e., wages, profits, and taxes) increases, and we
measure it in the National Income Accounts. But 1f the hotel
builds its own accounting quasi-firm, no interindustry
transaction is recorded other than the- purchase of the goods
necessary to conduct the activity. Now, it is clear that the
outputs of the primary -and secondary accounting firms are
identical, namely accounting services. And it is‘alsu clear that
the inputs are identical, namely accountants, clerks, filing
cabinets, compuier time, telecommunications, étc. But whereas
the primairy firm has a known output prlce (sum of intermediate
inputs and value added) the quasi-firm's cutput is “"buried” as
part of the price of its Jjoint noninformational good or service.
A fraction of the price of a hotel room pays for the accountlng
1nformat10n service necessary to deliver.the lodging. This
"price" becores the embodied information which the consumer
purchases jointly with arother good.



TABLE 9.1

b
PARTIAL LIST OF INFOR

ATION QUAST-FIRMS WITHIN NON-INFORMATION ENTBRIRISES

- QUAST=INDUSTRY

ECUIVALENT T0

INPUTS

QUTPUTS

Electronic data processxng
services :

Advertising

Letter typing service

Duplicating service

Wl
Printing service

’

Direct mail service

pr—

‘Research & Development
i
' ‘Press clipping service

Business management

f

Accounting & bookieeping
services

Legal services v

Patent & copyright holding

Library services

104 5IC
730! 7392
1302 T
7301 7339
7301 73
2605+ 2152
7301 . 13l
7301 1391
7301 7398
7301 1392
7303 8931
1303 8111
7102 £194
4 8l

Computer hardware, peripherals
programming, ronsulting

Services of writers, artists,
account mqrs, office & other
facilities; photocompasing and
art equip; video & film equip

Secretaries,
stationary, desks, office space

Yerox machines, operators, paper

Printing presses, foldiny and
blndlng equip., platemakxng
equip, pressmen, operatives

Mdressographs, computer files,

¢ \abeling & stamping machines,

paper & envelopes, operators,
facilities

Laboratories, EDP, scientists,
technicians, support staff,
facilities '

Newspapers, clerks, facilities

Services of managers, telecommuni-
cations, EOP, facilities, support
staff, consulting economists,
technicians, scientists,
marketing

Services of accountants, bookkeep-
ers, supporting clerical staff,
accounting machinery, EDP,
telecommunication facilities

Attorneys, facilities, telecom-
munication, EDP, supporting
clerical staff & facilities

Knowledge products, e.g..
books, records, inventions -

Books, filing cabinets,
shelves, libraricns

'

EDP services, e.g.,.accounting,

- payroll, inventory, MIS

Placing time in media, producing
alvertisements, designing
advertisement caipaigns

typewriters, COMpOsers, Letters, business communications

Copi@%

Pirn's stationary, forns,
brochures etc. not contracted
f;om outside vendors

Mdressing service, mailing

service, mailing list managemer®,

" etc,

R&D knowledge, invention, patents,
processes, evaluations

Newsletter ~ custonized info sve

Planning

Accounting information, billing,
efc.

Councel, litigation, letters,

briefs, etc. ;
Royalty income

Information storage and retrieval
services, research services

3

i
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Some information quasi-firms are .extremely well defined as
cost centers within the enterprise. A profit-maximizing
enterprise with adequate internal cost allocation and control
mechanisms knows the output pr1ce of its qua51 ~-firms. It knows,
for example, the price it is paying for its in-house data-
proc9551ng facilities, and has a good idea of the. competltive
price offered by the counterpart EDP firm in the primary
information sector. Ignoring for a moment the organlzatlonal or
scale effects of maintaining close in-house informational
control, the enterprise must constantly evaluate whether to
discontinue the in-~house "firm" and buy from the outside, or
wvhether to do the opposite. The "make or buy" decision can be
well specified and solved, for it is nothing more than a project
evaluation. The enterprise is paylng an opportunity cost on the
resources committed to the quasi-firm, and only continues
supporting the quasi-firm if its imputed rate of return is higher
than would be experienced with alternate forms of investment. At
the very least, the quasi-firm must be competitive with the
primary sector substitute. Stated in this manner, in-house
gquasi-firms must earn zero profit (or better) if they are¢ allowed
‘to exist by rational management. This is true because the
pr .mary sector substitute is returning zero profit to its owners
"as part of the price it charge= for its services. The guasi-
firm, if it is at least as efficient as the primary firm, must
pur-hase the same amount of inputs (e.g., capital goods, current
goods, services, wages) as the prlmary firm. The difference
between the primary firm's output price and the secondary firm's
cost should equal the profits of the prlmary firm.

Arrow and others1 have argued that flrms integrate
vertically, partly to economize on the information flows
necessary to coordinate complex productive activities. Managers
have learned that "hands-on" access to both upstream and
downstream information is a prerequisite for effective control,
and that the communication gaps, time delays and uncertainties
are ofter intolerable. The small  hotel discussed previously may
find that it cannot tolerate the lag or delay in dealing with an
outside firm, and instead decide to produce accounting service
internally whére management can exercise faster and better
control. This phenomeron is-well known in the advertising
industry, with firms discovering that it is cheaper to build an
in-house agency rather than purchase services from an outside
‘'vendor. There are now two quite distinct yet similar advertising
. industries--a primary and secondary. Thec:same phenomenon. is
occurrlng in electronic data processing (EDP), where both time-
sharing firms and extensive private data processing and
telecommuriications networks exist.

It is precisely this phenomenon that is expanding the size of
the secondary information sector. The informational reguirements
of ncainformation firms are increasing, partly because better
~information leads to more efficient and productive use of
resources, and partly because- bureaucracies tend to develop a
life and momentum of their own. And as those bureaurracies are
born, they in turn generate their rown requirements for
information both from within and without the firm.



-152~

One of the more illustrative cases of a quasi-industry is %o
imagine that there exists in the primary information settor
‘something called a "Reservations industry." The hypothetical
industry sells its services exclusively to other industries:
airlines, trains, hotels, box offices, and automobile rentals.

It maintains a n. tiqnal high-speed data network, distributed .
computer facilities, and an extensive system of hard copy,
fac51m11e, and CRT terminals which it leases to its customers.
The reservations industry also maintains a 1arge staff of systems
analysts, programmers, and salesmen. The service is so good that
no firm builds it own reservations system--all such services are
purchased from the reservations industry. As new firms join the
reservations systém, they are linked into a national network with
noth1ng more than a change in software and distribution of some
new terminal equipment. Each new customer hence gains the scale
economies implied by a natural monopoly. _
There is ‘no such industry in the primary sector. It is at
present entlrely a creature of the secondary information sector.
But its existence as a hidden quasi-industry makes it no less
interesting/from an analytic viewpoint. And its omission from
the information accaunts would be unfortunate, for it represents
'both a significant investment of economic resources and. an
"innovative way for far-flung transnational industries to conduct
their business. &.casual glance at magazine advertisements will
reveal that auto rental firms don't sell transportation, hotels
don't sell room service, and airlines don't sell safety
performance. Rather, they emphasize timely and efficient
reservations, executed through a global information netw“rk.

<

Information Qua51~Industr1es: ‘Measurement

The strategy adopted i- measurlng the secondary information
sectoa is to tear firms apart in an accounting sense into an
information activity and a noninformation actlv1ty. The
informational side of the firm sells its services on a fictitious
account to the noninformation sigde.

The noninformation part of every firm has well-defined
inputs. For example, a steel firm buys iron ore, trucks, cranes,
smelters, rollers, factories, and warehouses. And it hires
furnacemen, smeltermen, pourers, cranemen, derrickmen, and
drivers. The noninformation side of the firm does not purchase
any resources for producing informational services. Slmllarly,
the information side of the firm only purchases information-
producing resources, such as computers, office buildings and
telephone service. The information side of the firm has no use
for matter and energy unless it is directly necessary in
producing 1nformatlon servicas.

The quasi-industries-listad in Table 9.1 are not easily
separable into accounting units becsuvse few firms keep such
records and because quasi~firms .share common facilities. For.
example, it would be quite difficult to break down the allocatlon
of the Sears office building into its coustituent information
quasi-firms, even though all the space is used in the provision,
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of information services. Certa1n imputations can be made, since
the technologies of the primary sector counterparts are well:
known. If a secondary information industry hires a printer,
lawyer, or programmer, wages can be clearly allocated to the
“printing firm," the "law firm," and the: "data-processing firm."
However, this exercise is not necessary to measure the sg¢Condary
sector's share of GNP if we can make ohe’simplifying asgumption:
The information Juasi-industries as a group can be saidfto
exactly consume all the information resources purchased by the
firm, i.e., (i) the-wage service« (employee comoensatldn) of all
information wor«ers, as defined in.Chapter 7 and measured in
Table 7.10; (il) the capital services of information qachlnes
such as computers, copiers and printing presses, measyred as

e

* capital consumption allowances or depreciation, and (111) a s

specifiable portion of the intermediate inputs of the'enterprlse,
such as, telephone service, office space, paper, ahd jany - -
information: goods or services that are not produced ?y the gquasi-
industry but instead are purchased from the primary information- °
sector.-

r’

How the enterprlse distributes ‘these resources among its

" various information quasi-firms is a matter of 1ts/own discretici

for which we have very little information. But wejcan
unambiguously state that all the information inputs of a:
noninformation firm are consumed entirely by the gquasi- flrms.
Armed with this Eimplifying assumption, we can noj measu&e the
value- added portlon ‘of the secondary 1nformatlonjsec RV}

f

r’ ' .

In th- next section the share of GNP origingting in the
secondary 1nformatlon sector is measured. Note/that this share
is conceptually and empirically distinct from t é primary
information sector. . - f
Gross Product of the Secondary Information Sector ’ ¢

!

The first two 1nputs discussed =bove are.components of value
added, and directly enter the estimates of gross product in the
secondary information sector. Intermediate purchases of goods.
and services do not enter the value=-added aocount- they will be
discussed separately in Chapter 10 when we est1mate output prices
for the quasi-industries' services.

;
/

. The returns to information labor and cap1tal factors of
productlon comprise the follow1ng items f ¢

.(i) Employee compensation_of 1nfornatlon workers,
(11i) Labor income of.proprietors and unpaid famlly
workers per forming rnformatlznal tasks, and

(iii) Capital consumptlon allowandes taken on 1nfor—
mation machines. i} :
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By assumption, all indirect business taxes, profits, rental
income, and the like, are allocated to the noninfcrmation side of
the firm. For example, all the profits earned by a steel firm
accrue to the noninformation, sector, even though a portion of the
value of steel originated in the provision of information '

‘services. ‘ .

Two other methods were considered and rejected. A more
inclusive method is to allocate a portion of profit-type income
and taxes to the secondagy'information sector. In the
Schumpeterian tradition,” one might allocate those profits which
are deemed supernormal~-higher than the competitive rate of
retirn on capital--on the assumption that they -were earned on
informational ‘advantages -gained by the firm's research and
development, marketing, planning, or control activities. This,

‘methnd assumes that manufacturing technologies diffuse fairly

rapidly in competitive settings. When a manufacturing process is
protected by patent, or where entry into an industry is barred
for. some institutional reason, a technical advantage can generate
monopoly profits for the firm. But more often, it is the
informational advantages such as advertis;ng,'vertical
integration, concentration, and better.internal organization
which contribute to profit levels higher than normal, net of
technical differences between firms. Schumpeter's views of -
oligopoly are that a firm's supernormal profits are associated
with temporary advantages accruing from innovativeness and’
superior technology. Firms that cannot maintain an information-
rich environment are soon eclipsed by more aggressive entrants in
a cyclical "creative destruction." The old oligopolist soon
stops earning supernormal profits, and instead receives only the
competitive returns. In Schumpeter's view, the secondary sector

should include all supernormal profits, as rewards to knowledge.

We have adopted the most restrictive definition of value
added in measuring the secondary information 'sector. No
corporate profits of the noninformation industries enter our
secondary sector ‘accounts. This was done for-two reasons: (i)

" the entire study tends to err or the side of caution, and (ii) it

is very difficult to separate normal profits from excess profits.
{One study that is suggested by this discussion is to estimate a
firm's profits as a function of the secondary information
activities. Within a homogeneous industry, variance between

‘firms' profit margins might be explained by differences in their

internal planning bureaucracies.]

Table 9.2 shows a summary of the gross product originating in
the s-condary infermation sector. The public and private
bureaucrar.ies are measured together to produce ;a consolidated

~account «f the secondary sector. .The table is directly

comparable to Table 4.10 on the primary sector gross product.

In 1967, approximately 21% of GNP originated in the secondary
information sector~--~18.8% in the private bureaucracies and 2.4%
in the public bureaucracies. Of the $168.1 billion in value
added, some 83% ($139.4 billion) originated in compensation to
information workers and 3.5% ($5.8 billion) represented

o
s L

TS
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Table 9.2 ~Gross Product by Industry Total and by Components, in the Secondary- Information Scctor 1967.
' [Miltions of dollars] .

Total Secondary |Information
valued information | percent of
added value added total

Altindustries, 10tal (GNP) .. .oiiininiiiiiii i e 795,238 | 168,073 21.1
Employee compensation ... ......ceentitiiiiiitiiiititeie s 467,.'46 139,405 298
Profits and proprietors’ ncomed . ... it 160,508 22848 14.2

Cupitﬂ CONSUMPLION AlIOWANCES +vvvenvernesenenneenennaneneenteences 68,895 5820 8.4 .
Otherl . ottt it ittt et 27940 | ] 0
PAVALE $8CEOE ..o ovvevs e eniinnneeeeeannns e S e " dpgg | 149,338 21.1
Employee compensation ... ..c.eeeneniniiitoiiediiiitineeeeeannnn 382.2 1 120670 316
Profits and Propiictors’ iNCOME .. vvvevvneesvneneneenennvnnanns oo .. 160.5 22848 142
“Capital consumption allowances ....... L PP "68.9 5.820. 84
Other........... T R 97.9 0 . 0
‘Agricuiture, forestry, and fisheries ..........ooovieienes lnnn e 26,733 467 1.7
Employee compensation ........c...ueen eeee eeaceaeaes e 3,706 256 6.9
Profits and proprietdts”income ........... LN . 12,790 " 189 0.1
Capital consumption alfowances ..........oooivueeneeenn e ieeaeeeans . 5670 Do 0.0
[0 1Y S e 4567 0 0
MINEIE .. ooe e e 13,886 1512 109,
Employee compensation ............ e e -~ 5,188 1,117 215
Profits and proprietors’ iNcome « . «vvvvvenneeeneens e s PR e 4,288 136 3.2
Capital consumption allowances ............. ... ettt 3,265 |. 259 19

C Other....ooninnninn T T . 1,134 0 0
Contract construction ... ...... P 36,0021 0 13,243 36.7
Employee compensation ..... e e teeaie e 26,600 9,702° 36.5
Profits and ProPrietors’ NCOME « v vvvvvevnerennnrineearenaseeeeoenaens 6,360 1819 28.6
Capital consumption allowances .......oooveenernnneens vttt 1961 1,722 878
PR 1,181 0 0
MANUTRCIUTNG ... eevsennenefeiaenenn AT TR e 223,729 | 57880 25.9
Employce compensation ........ooiiiiiiiiine PP . 152,265 54,668 359
Profits and Proprictors’ iNCOME .. ..vvvvrureaneennrnneooneeneeeaengens 36,316 1,171 3.2
Capital consumption alloWances . ........oiuiieiririueeinetheeanns 17,354 2,051 11.8
(0117 S e 17,7194 .0 -0
Nondurable £00dS .. . ...ovvvinrunnnenacnceannn e e e 90,595 21,044 232
Employece compensation ............. P 55,793 19,504 35.0
Profits and proprietors’ income ..........ceeeeeeetttioteetanaaaanns 15,046 374 . 25
Capital consumption allowances .......c.cviueiiniaereiann e 7396 1,166 15.8
L TR e veeereeen | 12,360 0 0
Durable g00dS ... .viveunin it e, 133,134 36,836 277
Employee compPensation & ...oveueeenenerneuranneananeceens e 96,472 35,154 6.4
Profits and proprictors’ NCOME « .. vvvvvrnereenoeonneannsenens .. © 212170 797 3.7
Capital consumption allowances ..........oeeeneneneens e 9958 . B8S " 89
Other......... PP U 5434 0 0
T O TR RRREEE: : 32,040 8,115 25.3
Employee compensation ........coeeeaenn S e S " 21,809 2272 333
Profits and ProPretors’ MCOME .. .vvvvveerrsrenrreeessseestnaeeenen, 221470 1 522 236
Capital consumption allowances .. .....oeeveeeirararnareueieaeiiiines . 4745 321 ¢ 6.8
OTHEE -« & ov s eee e e eee it e e e e e e et s o 32m of o

10
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Table 9.2-Gross Produir by Industry, Total and by Components, in the Secondary Information Sector, 1967--Con.
\ © {Millions of doHars}
. \ ° Total Sccond;uy Information
\ value information | pereent of
\ added vialue added total

COMMUNICAION « -+ oo ee s D e e e e e L 17,632 0 0
EANPIOYEe COMPEMNILIGN . N sttt ot et 7,703 0 R\

Profits and propretors incamd ... ... P 4,401 0 0

Capital consumption zilowance 2,462 0 0
Other.... .. e 3,066 0 0

Ele tric, gas and sanitary services ... .... 18429 2512 14.2
E mpluwc; compensation ... ... O 5918 2467 41.7

Profits and proprictofs’ income .. .. .. 4,885 34 0.7

Capital consuisption dlowances 3,693 11 3.0
Other et et annees 3,933 0 0

‘Wholesale and retail trade . «.... .. PN 129,863 42447 +32.7
Employec compcnluuori ....................................... R 73986 32,279 436 /.‘l

Profits and proprictors’ income ) ' 23536 9,585 40.7 .

Capitai consumption atlov ances : 6,680 583 8.7

(6 11171 SR AU i 25,661 0 C
Finance, insurance, and realestate ... ..o e .o 108,840 3,341 .3.1
Employec cumpcnsninn T 22,364 1,943 8.7

Profits and proprictors' income ' 36811 1,084 29

Capitz! consumption dlowances 16,754 314 19

[ 1T 32911 0 0

T 2 2 103 U 86992 19,204 22.1
Employee cOmpensation . ... ...ie i 53871 10523 19.5

Profits and proprictorns’ income 23,399 8.244 “38.2

Capital consumiption alluwances 6,311 437 6.9

(013 113 2 O S L N . 3411 0 0
Government and goVETNMENT eNICTPIISES v v oo v vevnrar o orvananss 95,821 184135 )  |9.6
Employee compensation .. .. ... . e e 93,790 18,735 20,0
Profits and propsietors’ iMEQMIC + o« oo veveeininataeonnesranaih e ien.. 1,962 0 )

Capital consumption 1llm\ anves . y 0 0 0

Othcr .......................... P 75 0 0

Gcngra; ZOVEEMINENE . L ottt v it eseea s soeeiionaeenananssarsesas 85,087 15958 I8.8
Employee compensation ... ... e N 85,087 15958 18.8
Profits and propnetors’ income ) 0 0 0

/ Capital consumption allowances ’ 0 0 1]

{ Other.............. P U 0 "0 0
Restofthec world®. . .......... e 4,510 s17 115
Eniployee compensition . ... oeevvneiniiianaan 40 453 -

Profits and proprictors’’income 3,606 64 1.8

Capital consumption allowances 0 0 0

Other ... viureiiinnereneinenns e e 864 V] 0

_ Statistical adjustment . ... .. .. ieeee P SN A : 80s - -

profits and Proprictor’s Income™” includes all corporate profits and retained carningslof partnerships, The mlonn ation cum-

pomnl includes only the come of propaetor’s who perform aninformation role. (1.e. selecyed managers)

‘Other” meludes reetals and indirect busioness taves,

c“R«:sl of the World ™" includes the rest of the world industry and the houschold industry,.

Private sector reported in tallions of dollars,
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apreciati§n charges. taken on information machines. The balance
by proprietors performing information tasks.

For all\poninformation manufacturing industries, nearly 26%
of value added originated in the provision of in-house

"information services--again mostly in the form of employee
' compensation.| Similar ratios were found in the transportation

sector (25%), \the trade sector (33%), and the service sector’
(22%) . Co

Agrizulture, reported the least secondary information (1.7%),
a curious item &onsidering that information plays an important
role in farming., The bulk of farm information is not generated
internally, byt driginates in the private and public '
bureaucracies. rivate chemical fertilizer, seed, and feed
manufacturers maiptain extensive research programs in farm
management. Informational support, in the form of brochures,
booklets or extensive help offered by technician-salesmen becomes
an important part of the product's value and price. The public
bureaucracy also supplies a tremendous amount of free information
to the agricultudre ‘sector. 1In Appendix 8 (Vol. 8) we see how
extensive the Deparﬁment of Agriculture's information services.
have become. - This d&:ect public information subsidy is unmatched
in any other_ sector,| except for nuclear energy and health

3

. research. \

The penetration of information machines as.a source of
secondary value addediis clearly seen in the nondurable
manufacturing sector, \where k6% of all depreciation is taken: on
computers, communicatipn eguipment, copiers, typewriters and

‘other office machines.\| The durable goods manufacturing sector

(without the printing ipdustry) allocated 9% of all capital
depreciation to information machineg. By contrast, less than.
0.4% of depreciation in\the agriculture sector was informational
in-origin. j \

_ Table 9.3 shows secondary gross! product originating by
industry. It is'directly\comparable to Table 4.9. Certain
industries, such as chemiﬁgls, apparel, fabricated metal
products, and transportatign are heavily laced with information.
Others, such as tobacco, electrical, machinery, ard motor vehicle
manufacturers are still rel tivelylgonventional with respect t¢ a
buildup of secondary information activities. :

» \

-

N



Tablew ¢ Groo Beadion O peatig by fothietny i dhe Sevondary Information Sector, 1967
- : CoaMas endehiatsg

latd! 1 Sceondury  |lnformation
value mformation | pereent ot
added value added? ot

B

9558 | 168,073 21.1

b

Agriculture) forestry ot fishores

e 26,733 | 467 L7
Mining ... P e 13 586 1512 109

Contract .-un\\:u\x;n:\.

.................. N 36,102 | 13.243 36.7
v 1 "
Manifacasing L .. ... . o :'.. o e e e 223,729 57.880 288
Nondupabldgood LT L R 0598 21.044 23.2
Foodah! hantn oor b L R 22,340 5248 ° 235
Tabaodheona e o . . e e 3490 254 7.3
Tes e T, - 6,619 1,373 20.7
JE P 7816 2,670 342
L .. 5 005 2,109 26.3
e 10,718 565 5.3
.......................... 16.687 5.266. 31.6 -
e o 7,050 1,337 19.0
O 5626 1,702 . 30.3
o e : 2244 . s20 23.2

Rubtber o d

foating snd o o e

Durable geods © oo e 133,134 | 36.836 217

Lt s i o m i e 8T R ETEI L eeeeeeaeeeaes 4873 | 1,069 219

Furmiur and b R A 3,380 777 ) 230
Stone, tay and [P, e e . 6,597 2,035 30.8
e CIs009 | 4.350 24.2
e 14674 4,681 319
e i . 23980 7.259 30.3
T SN 19.959 3,273 16.4
cor vehies A 16417 8,771 534
e 16,334 3,116 19.1
R D, S [ 23,305 | ‘1,140 34.8
; 5,606 368 6.5

Motapselintos e

AMaseullane cus i

Istrumen’s
i

Transportation . ..., [P E\.’ ...................... .‘ 32040 " 8,115 253
Comn.u‘n‘.irq?i-.-;: R S ..... G 17,532 0 0
Electric. gas and u:‘.ll..r)’wmc:\ L . A o Ce e iS,AZ‘)' l 2612 T 14.2
\ﬂyo}c.\:\'lc ana u.t.u'. h'rx.h. . .o IR ’ e . 129863 42447 329

Finanve, insiranee, ant ool oear . e e e P 108 840 3,341

3
Red moaie 0 o e : 826861 2764 | 33
Oter . ' : O 26.154 | - 577 2.2

Services .. ... . . o e 86.992| 19204 22.1

.................. 14.307 .3,740 26.1
R, TS e 11919 6,535 54.8
R, 3,859 1.376 354
R S : 1,690 0 0
R, 3,607 780 216
CERARHAGONS o e 34,365 6,173 19.7
R P 17,215 0

) Hotels poratig
Miyveeliansu,

Okt e

1 AN
b ¥

—
-
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" .Table 9. 3—Gross Product Originating by Industry in the Secondary lnfo}'n_\ulion Scclorv, l967-(’.onl,./”
[Miltions of dolars} o

Total Sccondary  {Intormuation
value information | percent of
added valué added? total

Government and OVEINMENt ENLEIPIISES .. ... oLttt it e b 95,827 18,735 . 19.6
L £ R R EEEER 40,559 7,693 . 19.0
Gencralgovernment ............... VRN © 35,865 £.157 17.7
GOVErNMENt EAMEIPIISCS L ot e etet ettt iaa s es st e .. 4,694 1,336 28.5

Stateand focal .......... e T 55,268 11,042 20.0
General BOVEINMMENT . ... .u.oiiet tireenaennnaa et aia e 49,222 9,601 19.5
GOVErNMENT ENEIPTISLS . o .o\ v ettt ettt s sttt 6,016 1441 71 - 23.8

Restof theworld ....... e e e e e e e, 4510] . 517, 1.5
Statistical adjustment .......... S PRI P 805 | - - - -

8)ncludes labor income of information workers and capital consumption altowances on information machines.

Table 9.4 shows the components of secondary natlonal income.
Note that all rental income, profits and interest are .zero. The
business and professional proprietors ‘who were not in the primary
information sector were, upon further investigation, found to
perform a variety of informational tasks. The reader is referred
to Table 4.6 for a line by line comparison of national income
_orlglnatxng in the primary and secondary information sectors.

Table 9.4 —National Income by Type ot Income of the Secondary Information Sector, 1967

Millions of dollars]
" ) Total 'S;‘condu'xy Information
' nationat | " m'.m“:"f percent of /
income” nationa - total /
. income /
NUONALIMCOME .« « . ot e et e e e ee i e e ae e . 655,808 162,253 24/
Compcnsalit;n of employces ... .. PR e ‘471,918 139405 | - 2‘/.5
Private . ..ooienenn. e e et e e 376514 120,670 320
S T 3 T PPN 18.842 3,348 17.8
Government civilian. ... ... e e e [P ’ 76,559 15,387 20.1
PROPHCLOS” MCOME - . ... fe et s e ene e sieeeeeeeaenes ST 60974| 22848 375
Business and professional. . .. ... ... e e ' 48,894 22,659 46.3
FAI™ + o oo o e R 12,080 189 1.6
<
Rental income of PEFSONS ... ... v erranarnnassonssonns e e © 19,736 L0 0
. (forpora(c profits and inventory valuation adjustments .. ...............L. » P 79,261 ' 0 0
. Netinterest ... ... e U P 242790 . 0 0
¢ < d
A C
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TAéLE 5.5 YALUE ADDED COMPONENTS OF THE SECONDARY INFORMATION SECTOR (20 ORDER) u g\g))
' 0

/ | (§ Hillions, 1967) N0
| ‘ R CAPITAL  INDIRECT® 5 TOTAL SECGNDARY Y Y g 5
/ ‘ ) EMPLOYRE NET CONSUMPTION  BUSINESS  PROPRIETORS' INFORMATION % A

| - COMPENSATION * INTEREST  ALLOWANCES  TAXES INCOME VALUE. ADDED ‘

DT
' ! ‘ . o} o
| 10TAL SECONDARY INDUSTRIES 139,405.0 1 5,820.3 0 22,848.0 168,073.8 Qe 0

[ Total Private Sector 120,670.0 0 5803 0 21,848.0 149,338.3 ; g‘g
| . fotal Public:Sector 18,735.0 0 U 0 18,135.0 cnY
I , , : ' o

/‘ AGRICULTURE, FORZSTRY, FISH 256.0 0 1.1 0 189.0 {67 ey
~naw
[ MINING & REFINING 2,191.0 0 N4 0 141.0 2,849 -

I " ‘ onN0

i CONTRACT CONSTRUCTION ‘ 9,762.0 0 1,nLs 0 1,619.0 13,242.5 - U)rg a
" OMNURACTURING 53,3840 ‘0 1,930 0 1,166,0 56,541.0 v g "

© Non-ducable goods 20,9090 0 95,4 ) 435.0, 22,3004 om

Food products 4,569.0 0 563.0 o0 116.0 5,248.0 el

Textile & tabacco products - 4,102.0: 0 §5.5 0 1290 4,296.6 Yor
Cherical products ‘ 5,427.0 0 0.1 0 39,0 5,266.1 n33
; Non-durable manufacturing Conake o0 1297 0 151.0 1,491.1-, 3
: ' oo R
¥ surable goods ‘ 32,475.0 0 1,004.6 0 1310 34,240.6 | mH
( Lumser,wocd, paer products 34650 0 248.2 0 3.0 3,355.2 QX

j Primary iron & steel ~ §,154,0 ) 161.7 0 S8 43497 Eg :

! ¥15¢ durable manufacturing 5,543.0 0 53 0 - 1950 5,821.4 ‘H; H.gn ,
k Machinery & equipment §,893.0 i 202.2 0 164.0 7,259.2 pon !
! ‘ Electrical mach & equipmert 3,487.0 0 109.3 0 YR 3,638.] ot ';

Transportation equipnent §,933.0 0 3.8 0 60.0 9,218.8 F;" g o
‘ | v I
. . TRANSEORTATION 1,212.0 0 Jal.4 0 522,90 - §,115.4 <y
| Transportation b warehousing 7,272,0 0 VAW 0 s §,115.4 DS
; o < . HO U
" UTILITIES (incl Gov't enterprise) ‘ 5,244,0 0 ' 110.8: o0 .0 5,338.8 N 0 E-‘
TRADE 2,219.0 0 2.0 0 9,585.0 02,4467 g
REAL ESTATE B W TR 0 m.) 0 LOLO T 27603 nee
‘ ' : ‘ . o0
SERVICES 10,992.0 0 7.9 -0 8,317.0 19,780.9 nQg 0
DUNMY INDUSTRIES 4530 0 0 0 64.0 517.0 et
‘ ' i)
GENERAL GOVERNMENT ‘ 15,958,0 ] 0 0 bl 15,9%8.0 noo
Federal Government Wages 6,357.0 | 0 0 : 0 6,351.0 3
State & Local Wages $,601.1 0 0 ] . 0 9,601.0 Iag'g
=R
L} H rd m
a" o | : o hox
Tero by definition, ALl net interest and indirect business taxes allecated to moneinformation, :;'(:; g .
b Cabme b { | 0 ' : '.‘ ) '\ ' n a
Propu.zizzs’ income includes the income of administrative managers and selected "unpaid family® (e.q., cashiers) Nt T
working in non-intormation businegses. WL
. : QJ
“Incluces REST OF.THE WORLD and/"HOUSEHOLD industries.
(i
1 /
/ () " : “
( oy

Y0 c ‘ - /
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Secondary Information Sector

Final Demand for the

Tne
markets

‘sales of the
include only

secondat'y-information industries to final
two recognizible and measurable items:

(i) the exports of royalties and management fees by the R&D
quasi~-firms, and (ii)

Government.

sales of R&D contracts tc the Federal

In addition, Federal, State, and local governments

maidtain their own in-house secondary industries, as discussed in
8. The ‘employee compensation of information workers who

are erployed in these secondary goverrnment industries are alsoc
included.

Chapter

In 1967, the final demand for secondary information services

amounted to only

$27.

4 billion: or 3.4% of GNP. Table 9.6 shows

wa.summafy of the major components of GNP. -

-

Table 9.6 —Gross National Product of the Secondary Information Sector, 1967

[Mil'ions of dollars)

Total Sceondary | pformation
final mfor.mauon pereent of
demiand final total
de nand

GrOmGRBONE PIOUUCT + v v vee s er e enasesaesse e e e iees 795,388 | 27,440 3.4

Personal consumption eXPEnditiIes .. ... . ovvvenevnrirenanaeno el 490,358 0 0

Gross private dOmestic INVESIIMENT .. o\ verieune i encrnnaasarrets s 120,829 0 -0
Ned exports of §00ds and SEIVICES ..\« ovvuverenrreonannaesenssse e, 4937 1,586 32.1 .

ROYAUES « oo veeenvnnransssnesommsssnensnnasse et oniassanscnesantes na.{ . 1,586 , -

Governm%m purchases of goods and services® L. e e s 180,188 25,854 143

Federal secordary information purchases ......¢ e e aaaeas s essieeaes ’ n.a. 14,812 -

State and loca) secondary information pmchases. ..o envnin s e na. 11,042 -

Statistical adjustments . . ... ...... .. e -924 - -

ES

31 cludes federal purchases of R&D from non-information industrics and employee compensation of information workers in
the sccondary gov't. information industfies. (See chapter 8.)

(i)

These.itypes of explicit charges are minimal, and are assumed to

be zero.

-

Personal Cons

un:ption

No personal consumption expenditures could be identified
as ¢riginating with the secondary industries. - A hypothetical
example of such a household purchase would be a retail store
charging a transaction fee for placing a catalog order or a major
gasoline retailer charging a fee on credit card transactions.

(S

Q
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(i) Gross Capital Formation

All gross capital formation in information stru-tures and
machines occurs as part of the primary information sector. When
a noninformation industry invests in an R&D lab, or builds a
computer facility,.the output of the relevant construction or

_manufacturing industry in the primary sector is already allccated

to primary GNP. That is, all sales of computers appear on the
GCF account in Chapter 4, regardless of whether they were
purchased by primary or secondary :ndustries. An alternate
method of producing the GCF account is to split investment by
type of purchaser. All information capital purchased by the
primary sector would be kept distinct from information capital
_purchased by the noninformation industries. This method was
ejected as overly cumbersome. Instead; only depreciation
allowances on the value-added agcount were separated into primary
and secondary industries, as shqwn in Tables 4.10 and 9.2.

(iii) Exports of Royalties and Management Fees

Chapter 4 contained a discussion of .royalty and
management fees sold by the primary information sector. These
exports covered only "unaffiliated foreigners," or sale of
royalties to foreign-based firms not connected to-the U.S. firms.
The output of the secondary R&D quasi-firms.represent the sales
of royalties and management fees from U.S.-based multinational
firms to their foreign subsidiaries. These direct (affiliated)
sales are -simply intrafirm, transfers of knowledge for which an
explicit. charge is made. These transactions place on a real
account the types of fictitious sales that we have been ascribing
to the quasi-industries. o

Most industries export only a minor amount of
intellectual property to their affiliates, with the chemical,

" petroleum refining, motor vehicle, and aircraft industries the

leaders 'in such transactions. Among the service industries,

- commissions earned in wholesale trade and brokerage and on real

estate transactions account for over $400 million in direct
exports. A variety of business services sold to foreign _
affiliates or subsidiaries accounts for another $278 million. In,
all, affiliated U.S. firms expcrted $1,568 million of ’
technological or organizational knowledge in 1967. :

(iv) Secondary Information Sector Sales to Governments

Federal, State, and local governments are final consumers
of very few secondary sector outputs. The Federal Government
purchased $8 billion in R&D from noninformation industries.:
These. sales are defined as outputs of the R&D guasi-firms within

poningogmation industries: No other dicect transactions are
identifiable. '
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.and the results are presented here.
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N, -
The outputs of the secondary industgsdgs' R&D

establishments are sold on real account to thg}Federal

Government, as opposed to the fictitious account of an intrafirm
sale. Table 9.7 shows an overview of these R&D outputs. A more
detailed look is available at the 108 order in Appendix.9 -(Vol.
8). Another portion of secondary final demand includes the wages
and supplements of government information workers in the various
"secondarLy government industries" discussed in Chapter 8.

A totally unrecorded output of the secondary information
industries inrolves "information products" purchased as part of a
contract by the Department of -Defense. DOD became concerned
recently with the vast prdliferati n of redundant and conflicting
management ccntrol systems and reports that are generated both by
the Department and its contractors.  In 1966, Duvputy Secretary
Cyrus Vance met with top industry leaders to discuss the problem.
The select group estimated that:

"...the multitude of paper studies, reports, management
plans and related management requirements represented at
least one oitt of every seven contracted dollars....

and there appears to be general agreemént.among'both
industry and Defense Department management that the
estimate is realistic.  In FY 1969, this estimate 3
represented 4.4 billion dollars of the Defense budget.”

The "related management reguirements” cited -above include
users' manuals on operating weapon systems, documentation, and
other information products which are providied jointly with the
procurement item itseélf. The cost of generating reports and
product data can sometimes double the. price of the procurement
item; and when training and education are included, the physical
item may represent a small part of the total system cost. This
fact is ignored in the accounts. ' ,

The secondary public bureaucracies spent $7.7 billion at the
Federal level, and $11.0 billion at the State and locgl levels on
employee compensation to information workers. These exclude all
government workers in the primary industries (e.g., education,
postal service, printing). They include only- "management,"
“planning," and other nonspecific overhead information tasks; and

they include a large component of the intelligence community
wages. ' ‘

TIME SERIES OF THE SECONDARY INFORMATION SECTOR

Measuring the growth of the secondary information sector
poses some severe methodologiZal, difficulties. The National
Income Accounts offer no insights, since the secondary sector is
entirely a nonmarket entity. However, a strategy was developed

The first step in producing a time series of the secondary
information sector is to establish the 1967 secondary national

income. This was done in detail, aggregating up the components

-
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. TABLE 9,7: FINAL'DBMAND COMPONENTS OF THE SE<UNDARY SECTOR (20 ORDER)

l)l(

(§ M.1lions, 1967)

GROSS 2
PERSONAL CAPITAL FEDERAL . oy ey
_ CONSUMPTION ~ FORMATION NET  DURCHASES ~ STATE FINAL oo
) EXPENDITURES - & INVENTORIES EXPORTS  (R&D ONLY) PURCHASES DEMAND . Sy
Total Secondary Industries C0 ) 1,586, L& 0 B0
" Total Private Sector 0 0 1,586.3 71,1147 0 §,705.0 X
Total Public Sector 0 0 0 0 0 0 e—
" AGRICULTURE FORESTRIES & FISHERIES - 0 0 2 4 0 6
HINING AND REFINING G0 0 166.8 118 0 178.3
CONTRACT CONSTRUCTION 0 0 12.8 191.2 0 204.0
MASUFACTURIEG 0 0 G 6SERTT 0 a2 L
Non-durable goods (N 0 5.5 3,833.2 0 3,828.7 0
Food products 0 0 Copg 12 0 93.6 P
Textile & tobacco products, 0 0 5.5 1.9 0 14
Chemical products 0 0. 168.2  180.7 0 348.9 Lo
Misc non-curable manufagturing 0 0 7.4 3,339.4 0 3,376.8
Durable goods ' 0 0 W24 3,085.5 0 3,197.9
Lurber, wood & paper products 0 0 23,6 5.3 0 2.1
Primary iron & steel manufacturing 0 0 20,2 17.8 0 38.0
Misc durable manufacturing 0 0 (4.9 5.2 0 104.1
Machinery & equipment . ‘ 0 0 14.7 7.5 0 193.2
Electrical machinery & apparatus 0 0 W4 2087 0 238.1
.,T;ansportation equipnent VIR 0 104,6 2,690.8.. 0 21954
TRMSRIION (. 0 75 a0 0
Transportation & warehousing , 0 0 .5 0 Al 0 9.6
UTILITIES {inc government enteiprises) 0 e 30.2 LS, 0 3.1
TRADE o ) 23 , 0 0 93
REAL ESTATE' ' 0 0 g4 2.3 . 0 §31.7°
STRVICES S a2 W00 1242
REST'OF THE WOKLD o 0 0 0 0 0 0
“~ha Federal qovernment inanced $3.9 billion of R&D internally. The resources {building supplies, personnel) have
alreas; been accounted as outputs of the primary sector and as value added in the segongry‘governmgqt gector.
: ) N ~ -
l(t-".' ‘7
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of natlonal income to establish-an estimate of 24.7%, or 5162 253
million, as shown. in Table 9.4. These national income data come
directly from two-sources: (i) the industry by occupation matrix
of employee compensation, and (ii). the capital flow matrix. We
cannot know at this level of precision what the components of
national income were for years other than 1967, since the two
critical data bases do not exist. However, we do know the total
number of ‘information workers—-including both prlmary and
secondary sector occupations--discussed previously in Chapter 7.
Conceptually, total informational national income is a function
of all employee compensation and proprietors' income paid to the
information workers. A relatlonshlp between the number of

information workers and national income is given in the following
assumption: ‘ '

(1)

where, LP, L” °= the primary and seCondary information work force

Np, R° = the primary and secondary 1nformat10n nat10na1
‘income. :
Or,-an information worker in the primary . sector, ,Lp, '

receives income (employee compensation, proprletors “income) in

‘the same proportiori as an information worKer in the secondary

sector.- To make this assumption work, we rely on the digcussion
in Chapter 7 show1ng that the labor income of proprletors (who
primarily work in the secondary information sector) is equlvalent‘

to the employee compensation of those same workers in the primary

h

sector. -~ We showed .that by 1mput1ng a4 "salary" to a ptoprletor
equal to the salary earned for equ1valent work in the primary
sector, nearly Y5% of "proprietors' income" can be explalned

away, leaving the -balance as returns to capital ownership. '
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The ‘assumption in Equation,l can be converted into Equation 2
as follows: :

Lt
where N = the estimate of secondary sector national income
+s .
L, .= Lp , the sum of secondary and primary labor force (Ch. 7)
e S A . . y o, : N .

N' = tof®. national income (National Income Accounts)
N = primary national income (Chapter 5)
)\ = cortect'ior{-;”f'a‘ctor (see text)

All the variables on the right-hand side are krown from either
published data or data generated in previous chapters. The )
equation was estimated for 1367, and produced secondary national .
income of $149,065 million, somewhat less than the known target |
"of $162,253 million. A correction factor of 1.09 was applied to == |
" _insure that the series estimated using Equation 2. locked  into the. ..
~ nown 1967 secondary nationali income. Lambda can be:dispensed i
without losing the relative change of secondary sector, since it
is a constant. Hence, although the .actual magnitudes may be
_subject.to a + 9% error, the ,relative magnitudes are correct over .
time. T ’ ’ S

!

i

- /

The procedure in Equation 2 was applied against the time ;
series on-information workers, resulting in- an estimate of )
secondary national income shown in column’'l of Table 9.8. The
table also contains summaries of primary national income drawn

.. from Chapter 5. '

"The Secondary Sector Over Time ) '

The growth of the secondary sector is the growth of a
bureaucratic society. We can see very clearly from Table 9.8
five stages of bureaucracy between 1929 and 1974, and the
relationship between the bureaucracies and the primary -
_information sector. This section is an exercise in historical
cohjectuﬁe, and hopefully raises many more guestions than it

. answers. :

We open the story immediately before the Debréssion. The
_primary information sector accounts for.' 18% of national income, '
and the society as a whole is not yet encumbered by bureaucracy--

some 13% of national income originates in the secondary factor.
As the Depression develops, the secondary sector unravels and
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. TABLE 9.8: ) . X ) \ .
TIME  SERIES OF NATIONAL INCOME ORIGINATING IN THE SECONDARY AND PRIMARY .
e INFORMATION SECTORS, 1929 - 1974 \
($M, Current) NS . NS .\
SECONDARY AS PERCENT AS PERCENT PRIMARY NATIONAL
NATIONAL _ OF TOTAL OF PRIMARY INCOME AS. A
INCOME NATIONAL NATIONAL PERCENT OF TOTAL
__YEAR . (N%) " INCOME INCOME NATIONAL INCOME?Q
1929 , 11,421 13.16 72.10 - 18.25
1930 10,273 . 13.63 72.18 18.87
1931 6,976 11.69 56.78 ) 20.59
i932 3,830 . 8.95 © 38.96 a 22.97
1933 - 3,686 9.14 40.11 o~ 22.79
1934 . 5,468 . 11.07 52.79 20.96
1935. . 6,948 12.15 61.02 . .19.90
1936 : 7,800 12.00 60.07 19.97
1937 9,898 13.44 72.31° 18.58
1938 7,905 11.73 58.42 . 20.08
1939 ' 8,997 12.40 *  63.88 19.41
1940 10,810 - 13.32 72.04 : 18.49
1941 16,697 16.03 95,81 .16.73:
1942 24,709 18.05 115.73 | 15.59
1943 32,636 19.15 125.37 15.27-
1944 35,063 19.20 120.56 15.92
1945 ‘ 32,979 18.17 //103.51 17.55
1946 33,839 - 18.58- ! 104.13 17.84 .
1947 40,141 20.16 / 118.25 = = 17.05
771948 47,723 21.13, °. 125.65 16:81
1949 - 44,005 20.08. . 108.96 : 18.42
- 1950 E 51,163 21.07 116.14 18.14
1952 " 65,093 22.18 117.09 . 18.94
1954 ° . 67,775 22.20 107.67 29.961
1956 82,329 23.32 110.13 ~21.17
1958 ** 85,555° 23.07 100.77 22.89
1959 95,509 23.65 102.58 23.06
11960 99,314 23.75 100.38 , 23.67
1961 102,002 23.73 97.71 24,29
1963 119,385 24.67 160.41 24.56
—— 1965 . 141,625 25.05 9911 ¥ 25.27
1967 - 162,253 24.75 93.28 26.53
1969 191,540 24.84 : 90.76 27.37
1970 : 197,180 . 24.51 87.19 28.11
1971 213,793 24.69 88.07 , 28.03
1972 239,058 24.99. 89.77 27.83
1973 276,275 25.68 94.19 T 27.26

1974 289,761 24.44 85.81 28.47

-

N® = secondary national income

a y ’ . .
For total national income, see Table 5.2, the full time series in
Appendix 5 (Vol. 8), .and Table 9.9.
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. almost vanishes. By 1933, only 9% of national income is
secondary, compared to a rise in the relative importance of the

_ primary sector from-18% to 23% of total national income. While

. the primary. sector seems to be fairly recession proof, or even
'mildly contracyclical, the secondary sector is the first economic
luxury to hit the street. Overhead management and secretarial
support is sliced out of corporations; state and local government
bureaucrats unprotected by tenured positions are laid off;. excess
‘clerical fluff is squeezed out of proprietorships. The '
_bureaucracy is downwardly elastic with output. During the period
1929-1933, the secondary sectotr shrank from 72% of the primary
-information size to 40%. . '

It could have receded farther except that the Federal
Government began legislating and implementing a variety of
national recovery programs. The new programs required planning, -

_ management, coordination, and clerical support--all elements of
the secondary information sector. By 1934, as Federal programs
were in full swing, the secondary sector turned around, ‘climbing
from 9% of national income up to 11%.

The next period, spanning years -1934-1940, was. a time: of
adjustmengnd cpnsolida{ion.for both information sectors. - The
primary sector held between 19% and 20% of national income, which
tripled during these years. The rate of growth of the primary
sector, then, was just equal to the economy as.a whole. ‘The
bureaucracies fared about the same, inching up from 11% of
‘'national income to about 13%. In current. dollars, the output of

the secondary sector rose from $5.5 billion to $10.8 billion. At
_the start of the period, the secondary sector was around half the
size of-the primary sector. 3By the. end of . the period, it was 72%
the size of the primary sector,.regaining its pre~Depression
level. The.second stage marked the mustering of both private and
.public. bureaucratic impulses, which began to acceler-ate as the

:‘3'§;S: entered World War II. ‘inv

. The third period spans the war years, 1939-1946. The war
brought a boom economy, with GNP increasing- at a compound rate of
11% (3.6% constant). By 1939, the economy had regained its 1929
level of output, at around $205 billion’ (constant 1958) dollars,
and the wartime economy was being geared up. Between 1939 and
1941, the bureaucracies jumped from 12% of national income to
162, while the primary sector declined from 19% to 17%. As the’
war ensued, the private and public bureaucracies increased to 19%
of national income, surpassing the primary sector for the first
time. It was during the war that plannirig and coordinating
information produced in support of noninformation activities was
recognized as more important than the actual production of
information goods.and services for market exchange. . Betwéen 1943
and* 1945, at the heaight of the war effort, the secondary sector
grew 25% larger than the primary information . sector. T

With the war over and the armies returning to the private-
sector, the United States entered the fourth stage of .
bureaucratic development. Large organizations--~and organization
men--were accepted, cherished, and nurtured in-the private \
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sector. Corporations grew very rapidly, not only in output but

.in the sheer size of headquartérs' staffs. Between 1946 and

1956, the national income originating in the secondary sector
expanded at around §7 billien per year, exceeding the growth of
the primary sector by a large margin. By the close of the fourth
stage, the secondary sector accounted for almost one ouarter of
total natlonal income.

The fifth and present stage (1958-1974) involves the computer
and computer techniques. The manufacture and sale of new
information machines and services advanced the size of the
primary sector from 23% to nearly 29% of national income. The
secondary sector held its own at between 23% and 25% of national
income. While national income overall, and the primary :
information sector in particular, 1ncreased at a very rapid pace,
the bureaucracies seemingly reached a steady state during this -

. per;od., The secondary sector shrank relative to the primary

sector, from & high of 125.65% the .size of the primary (in 1948)
to. a low of only 85% the size of the primary sector by 1974. Two
phenomena coincide here: {i) primary information industries are

selling more gocds and services to the seconndarv industries, and

(ii) some secondary "quasi-industries" are spinning off and
joining the primary sector.- Much more can-be made oﬁwthese data,
if a w1111ng researcher wants to 1nvestlgate them in. detall

Net Growth Over Time

Figure 9.1 and the assoc1ated data of Table 9.9 show a.

complete time series of primary ang secondary components of
national.income.

|
r
[
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PIGURE 9. 1:
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TIME SZRIES OF NATIONAL INCOME ORIGINATING IN THE INFORMATION SECTORS 1929-1974

(& Billions, Current)

THE INFORMATION SECTORS 2

TOTAL S
PRIMARY .SECONDAPY - INFORMATION TOTAL

NATIONAL  NATIONAL INCOME NATIONAL GNP

YEAR INCOME INCOME NP + NS INCOME (IN BILLIONS)
1929 15,841 11,421 27,262 86,795 103.4
1930 14,232 19,273 24,505 75,382 90.7
1931 12,286 6,976 19,262 59,669 76.1
1932 9,831 3,830 13,661 42,785 53.3
11933 9,189 3,686 12,875 40,312. 55.8

.

1934 10,385 5,468 15,853 49,415 65.3
1935 11,386 6,948 1g,334 57,208 72.5
1936 12,985 7,800 20,785 65.013 * g2.7
1937 13,687 - 9,898 "23,585 73,650 30.7
1938 13,582 .7,905 21,437 67,372 85.0
1939 14,085 8,997 23,082 72,564 90.8
1949 15,005 10,810 25,815 81,124 100.0
1941 17,428 16,697 34,125 104,150 124.9
1942 21,350 24,709 46,059 136,923 158.3
1943 26,031 32,636 58,667 170,404 192.0
1944 29,083 35,063 64,164 ° 182,601 210.5
1945 31.859 32,979 64,838 181,489 . 212.3
1946 32,498 33,839 66,337 182,101 209.6
1947 33,947 40,141 74,088 199,068 232.8
1948 37,982 47,723 . 85,705 225,860 259.1 .
1949 40,385 44,005 84,390 219,189 258.0
1950 44,055 51,163 . 95,218 242,826 286.2
1952 55,592 65,093 120,685 . 293,525 347.2
1954 62,947 ' 67,775 130,772 305,238 366.3
1956 74,1755 82,329 157,084 353,037 420.7
1958 84,902 . 8,555 170,457 370,807 448.9
1959 ©93,104 .. 95,509 188,613 403,617 486.5
1560 . 98,935 . 99,314 198,249 417,973 506.0
1961 ~. 104,389 ~ 102,002 206,391 429,761 523.3
1963 118,899  119,38% 238,284 484,026 594.7
1865 142,903 141,625 284,528 565,434 688.1
3" 173,935 162,253 336,188 655,617 796.3
1969 211,048, 191,542 402,588 771,07 935.5
1970 : 226,160 197,180 © 123,340 804,425 982.4
. 197t 242,763 213,793 456,556 866,020 1063.4
1972 266,295 239,058 505,351 956,771 1:71.1
1973 293,365 276,275 569,580 1,075,748 1306.3
1974 337,670 289,761 627,431 1,185,712 140%.9

aSee Table_ 9.8 for percents; see also Table 2/ in Appendix 9 (Vol. 8).
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Table 9.10 shows the growth of the primary and secondary
information sectors net of the general arowth in national income.
This table shows, on a yearly basis, where the two information

- gectors surpassed or.were exceeddd by growth in the overall

economy. . .

The table is computed on current dollars only, since the
necessary deflators for the primary and secondary sectors are not
reliable for the entire time series. The first three columns of
Table 9.10 ‘show rhe difference between the primary and secondary
national income growth rate and total national income. Positive
numbers indicate.that the sector grew faster than total national
income. The table also shows:a comparison of the primary and
secondary settors to GNP. To complete tne comparison, current
growth rates of both’ national income and GNP are shown as columns
7 and 8. (For example, in 1929-1930, the secondary sector grew
at a net rate of 3.1% compared to nat ional income, and decreased
9.2%.) The same data are displayed more vividly in Figure 9.2.

bl

Between 1929 and 1947, the primary sector exceeded the
overall national income growth rate in 23 periods, and lagged
behind the overall economy 14 times. The secondary sector fared
similarly, leading the economy 23 times and lagging during 14
periods. The primary and secondary Sectors moved together as
complements during 10 periods; and moved in oppesite directicns

"during 27 periods. '

Components of the primary and the secondary -sectors can be
seen as substitutes, since they produce some services that are
cidentical in rature. If they are substitutes, then the two .
sectors combined can be measured against national income. Column
1 of Table 9.10 shows that during 31 of 37 perEods, the .wo
information sectors combined grew faster than the overall -
economy. When these data are compared to GNP the general
relationship is maintained.



{

TADLE 9.10: NET GROWTH OF THE 740 TNFORMATION SECTORS CONPARED TO NATIONAL TNCOME AND GNP 192 - 19747

NATTONAL TNCOME CRUSS NATTONAL PRODOCT " SIAPLE CROWE TS

Both Primary Secondary . Both Primary  Secondary t Total  Gross

' Sectors . Sector  BSector Sectors Spétor  Sector National National

__ Period § Annum % Annum 1 Annum ¢ % Mnnum_ % Annum % Annum Lncome Product

———

1929 - 1930
11930 - 1931
1931 ~ 1932
1932 - 1933
1933 - 1934
1934 - 1935
1935 - 1936
1936 - 1937
1937 - 1938
1938 - 1939
1939 = 1840
1940 - 2941
1941 - 1942
1942 «1943 .
1943 - 1944
1944 - 1945
1945 - 1946
1946 - 1947
1947 = 1948
1948 - 1049
1949 - 1950
1950 = 1952
1952 - 1954
<1954 - 1956
“o1956 - 1953
198"~ 1959
aor 4833 = 1360
~ 1966 = 1961
1961~ 1963
© 1963 - 1965
1965, - 1967
1967 = 1969
1969 - 1970
1970 = 1971
1971 - 1972
1972 - 1973
1973 - 1974 |

-13.1 1.2
-20.8 16,1
28,3 04
- 4.3
17,0
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_Information and Broductivity

The relationship between information and productivity has
"been often broached, but never measured. 1In this section, I
offer one index of product1v1ty in the secondary information
"sector. " The index is used to decompose the contribution of the
secondary sector to the general rate of inflation. This section
is but a cursory introduction which will hopefully be pursued by
future researchers. : ‘ j

. In thinking through the relationship between information and
productivity, we shall borrow a useful concept from Egon
Neuberger. He suggests that ‘an economic system can be divided
into information and production subsystems. : To simplify. the
model considerably, he further states that all goods and services
are produced in the production subsystem. The information
subsystem accounts for. .- .

, "...the collection, transmission, processing, storage, and

retrieval and analysis of economic data, the communication of"

orders or other signals, and the feedback necessary for the
evaluation ‘of decisions taken as a result of signals [and] is
a necessary input into every aspect of informational '
decision-making. The:larger the number of participants in

the economic process, the greater the division of labor, the

more complex the technological processes, and the wider. the

assortment of goods and services an economic system produces,

the more intensive the information procesc becomes."

(pp. 132~ 133)

. . £ I

. e . o .. - . .
_ Like .the secondary information sector, the information
services described by Neuberger are not transacted in a market’
place as goods or services. Rather, they are produced and
consumed within firms, or occur in some other nonmarket,
(household or government) planning and decision-making context.

For Neuberger, the information and production subsystems 1nteract
in three ways:

-

(i) The Input Effect. 1In the first case, the information
system competes with the production system for scarce resources
such as skilled labor or venture capital. Hence, the total.

- inputs available to the noninformational sectors of the economy
‘are reduged by the amount that flows into the information sector.
In a two-sector economy, the amount of resources flowing to each
sector is determined b} the relative marginal physical
productivities of the capital and labor in each sector and the

prlces (or returns) to each factor in each sector. Equilibrium.
is defined by the unw1111ngness of any to flow from one sector to
another. That is, the ratios of marginal physical products of
each factor to thée prices of~each factor are equal in both

- sectors. In equilibrium, the resources consumed by the
information sector will necessarily be denied to the Test of the
economy. Without any other effects, this "loss" will result in a
diminished output to the production sector of the economy.
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(i) TheuQualipative ocutput Effect. The use of an

information system is indispensable to .an economy., and the N

gualitative effect captures one of the ways in which productivity
is enhanced. Simply Sstated, the use of information results in
translation of consumers' preferences or planners' preferences in
a "mix closer to the optimal.” Better communication within firms
increases output by reducing internal uncertainty; better
communication between consumers and firms results in a more

desirable good or service being produced; better communication

. between ccnsumers results in more market information being.

available, hence purchases that are more "satisfying." These are
all qualita@ive effects, since the society .as a whole does not
produce ‘more" goods, but rather more desirable ends are achieved
with the same. resources. '

‘ i

(iii)  The Quantitative Qutput Effect in the last and most
commonly discussed case, the use of Information is itself a

resource which enters the production function as any other factor - -

input. The| use of the information resource also contributes to
‘technical effigciency, hence increasing the productivity of labor
and capital. he last assertion lends itself to empirical- '
testing, fqr it is nothing more than a Specification of a .
production function or .a measure of "total factor._productivigy"
as advagcep by—dorgenson and Griliches, Denison, Kendrick, and
others. ; ' ' '

Th% Wﬁnput effect” discussed by Neubetger *is amenable to
direct\eétimation using the data developed on the .secondary
information sector.  Conceptually, "real output" of an economy
can be seperated from "information overhead inputs." Equation 3
shows the relationship more precisely. An index of productivity,

.H,, can be built by constructing a ratio ¢f real output to
ififormation input. :

! [

i «;;‘;‘ ~ . . ) Ns
T (3) Hl = NP - Nn + Np - NP Nt + d

G
~ [}
NS NS + nP[ N
where, N" = national income in the noninformation industries

(employee compensation of noninformation workers
plus profits, interest and rents)

) ' Y
Np = national income in the primary information secter
S : . . . :
N° = national income in the secondary information sector
t s <
N = total national income
d = depreciation

220

e
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The numerator, then, contains a modified version of GNP which
capturesonly real output, including:

(i) national ‘income originating in the purely
noninformational sectors of the economy; PLUS

(ii) the national 1ncome in the primary information sector
LESS an imputed cost of operatlng the bureaucracies within
primary sector flrms. (ThlS imputation is derived from the
.overall economy's .ratio of secondary informaticn to total income.
It is a global parameter which can obviously vary between ‘
industries. A refinement of Equation-3 should determine more
precisely how large a portion of primary information industries’
income is bureaucratic in origin); PLUS '

(iii) depreciation taken on all equipment other than

information machines used in the secondary sector.
. :

The dencmihat&r contains three residual informational
overhead components removed from GNP:

(i)g the pure secondary information income; PLUS

(ii) the imputation of secondary-type income originating in
the primary ‘information industries; PLUS

(iii) depreciation on information machines used in a
secondary actiwity.
This index was applied to the 1929-1974 national income data
discussed previously. The results, shown im Tablé 9.11, reveal a

stunning relationship,

TABLE 9.11: PRODUCTIVITY AND INFORMATION OVERHEAD EXPENSE i§29—1974

Year (1) Year (1)
1929 - 6.66 - . 1948 3.65
1930 5.43 . 1949 , 3.95
1931 8.05 1950 ’ 3.73
1932 11.38 ' 1952 ~3.88
1933 11.65 1954 3.52
193477 8.87 ) 1956 3.22
1935 7.70 - 1658 3.27
1936 - 7.84 1959 3.14°
1937 6.73 . 1960 3.12
1938 7.96 1961 3.13
1939 7.45 1963 3.00
1940 6.81 1965 .. 2.88
1941 5.41 1967 2.88
1942 ' 4.54 1969 . 2.83
T 1943 4.10 1970 2.89
. 1944 . 4.18 © 1971 2.88°
1945 4.48 1972 2.83
2946 4.26 1973 2.72
- 1947 © 3.95. 1974 2.78

(1) Ratio of real output (net of all! informational overhead expenses)
to total overhead expenses, j.e., units of output per units of
sacondary type informational inputs.

J o8
- aa A
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In 1974, the economy squeezed $2.78 of market output from
each’ $1.00 spent in ihformational overhead. 1In 1963, the
bureau?racies_were slightly more productive, generatingﬂ§3«00 in
output 'for every $1.00 spent for information. The farther back
in time, the more output can be produced from the bureaucracies.

" ‘During World War II, each bureaucrat, secretary, and scientist

was generating, on the average, ovegm$4.00 tc every $1.00 in
salary. In the late 1930!'s, . the ratio was—-5:1, 6:1, nearly
reaching 8:1 in 1938. and at the height of the Depression, with
every firm and every government agency ctut to the bone, the
economy survived for two years at” the unmatched rate of $1l in
output for every $1'in information overhead--four times higher
than in 1974. - This trend is graphically shown in Figure‘9.3.

. ¢

The time series shown in Table 9.1l can be interpreted as a
measure of productivity..” The units- are current dnllar ratios,
and dimensionless. The table clearly shows that an increasing .
number of informational support activities are now consumed in
producing every dollar of output.: Eguation 3 doe’s not take into
account productivity gains in the "real" sectors of the economy.
General productivity increased during this period, meaning that
the numerator was increasing at around 2% per year net of all
other cause&. The ratio in Table 9.11 is a "net" measure, Ssince
'_it ignores the overall productivity changes. ‘ :

‘As industries become more information intensive, resources
(and income) are shifted out of the numeratof and into the
_denominator. However, 'if the increased use of information
resources were fully matched by a compensating rise in real
output, the index would remain flat over time. :

. A brief numerical exampie captures £his relationship. Assume
that at time 1, the productivity index H, is 4.0:

~ .
(4) H = GNP . 8

—~ .

NS

“f

Total GNP is 10 units. Now, if the marginal physical
productivity of informatioh resources were to double, we might
expect the denominator to double. This could ‘-happen in two ways:

(5) th = 6 = 1.5
v 4 =
OR
. R .
(6) H, = 6 = 4.0
3

.

v
.
D
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_ Equation 5 shows an uncompénsated shift towards N®. The
denominator doubled, but GNP staved -the same (=10;. Hence, the
‘productivity index declined to .1.5. . .

Equation 6, by contrast, showed that the doubling of
information resources preserved the original index of
productivity at 4.0. The new GNP at t, is 20, and;the input
effect was fully compensated.

. The data Shown in Table 9.12 suggest that the example in
Equation 5 has occurred. The almost monotonic drop can be
interpreted as a loss in productivity of the secondary

_information activities;*or, as an uncompensated rise in the

amount of secondary information resources used to produce .
noninformation goods and services. This is a description of the

.., economy as it changes its mix of information and noninformation

‘resources. Egquation 3 does not imply that the bureaucracies were

5 times as efficient .in 1933 than.in 1974.. In 1933, the. economy
was in a disastrous,condition, and-very little coordination was.’
needed. The 1974.ecqromy i's extremely compiex, OvVer 30 times as
large as‘;he'1933”eéonomy”{in1nationa1\income terms), and is
actively multinational. The planning and coordination costs of
.managiag such complexity ihcrease exponentially, while the

{nformation costs._have ingreased linearly in the last 30 years.

“Also, no welfare implicat ons are-lintended. Complexity and

ihformation -intensivenessg bring- cefrtain benefits which are not

_immediately apparent. Fdr examplel, society may benefit from an

active pharmaceutical testing and certification program. : :
Although the informational overheab may increase, the costs might
be justified on welfare grounds. 'The "guality" of our '
information environment may have improved Eari'gassu with~rising
costs. : " .

~

A small reprieve is shown in 1974, with a slight upturn from
the 1973 low of 2.72 to 2.78--about a 2% gain for the:ryear. ,
'However, the data are,sufficiently'untested that not . too much can
be said for such small differences. What is significanc is the
persistent trend over the last 40 years.

-

Secondary Productivity and Inflation

A set of deflators was constructed from the data shown in
‘Table 9.11 (1972=100.00).. With the assumption that firms were
compelled to hire more managers and secretaries to perform the
.same quantity of tasks as the previous year , -the output price of

" the secondary services increased as productivity dropped. This

.

added cost was passed ‘thrcugh in the form of higher market
prices: If industries did not use pass—through pricing-rules,
then the following conclusions do not hold. C .

.Table“9.12 links the productivity losses in the secondary
sector with inflation in the overall economy. ‘Column 1 shows the
GNP deflator taken from the Survey nf Current Business. Column 2
shows the deflator for the secondary information services. Both>
series are benchmarked on 1972=100,00. - BRI

re

e V4
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'

TABLE 5.12: GNP DEFLATORS AND SECONDARY SECTOR DEFLATORS, 1946-1974

: ' ' SECON! ARYP
: NP2 . SECTOR.
) DEFLATOR DEFLATOR
PERIQD o dey ey
1946 43.9 66.5
1947 49.7 . 71.6
1548 ) 53.1 77.6
1949 : . . 52.6 71.8
1950 " 53.6 . 15.8
1952 58.0 73.0
1954 : 59.7 80.5
1954 : 62.9 88.0
1958 . . 66.1 86.6
1959 : 67.5 90.2 ] . -
1960 : : 68.7 90.8
1961 Y 69.3 N 90.6
(1963 . : 71:6 ; 94.4
1965 . 74.3 98.4
1967« ° . 79.0 ’ 98.4
i . 1969 86.7 99.¢
1970 . . 91.4 .- 98.0 )
1971 96.0 98.2 §
1972 . ) ", 100.0 100.0
1973 . 105.9 104.3

1974 . 116.2 ‘ 101.9°

J

a L
Source: Survey of Current Business, JhnqaLy 1976, Vol. 56,
No. 1, Part II. :

[.
K

b B 4 ‘ )

From Table 9.11, the secondary def%é{g:“e = x1972 , t = 1946...1974.
i : ‘.'/,.1- t s ’

These may be interpreted as deflators o der” the assumpiion that the

ratic of "real" output to ée;ondai@ outpuﬁfremained constant.
. -~/

vy

An estimate of the secondary ‘sectur's contribution to
inflation can be estimated using Eguation 7:

: NS '
(7) H ={d - d - t e - e
t+l t L t+l t ~
z GNP
. t
v Y
0
where, d i_; dt is the general inflation in period t to t+l
t+ :
€41 % is the inflation due to productivity loss (gain) in
the secondary sector  (difference between the two price
deflators) - . ;

H is the rate of inflation. With no change in secondary

productivity, ¥ = the GNP defla“or.

o

o



T

D ' © -182-~

The-difference'betwegn-period 1 and period 2 inflation in the .
secondary sector is weighted by the share of secondary ottput to

total output. This.weighting assures that the contribution to

inflation is kept proportional to the size of the secondary

industries. Eguation 7 is Subject to the definitional vagaries
introduced in Eguation 3, since it cascades the possible errors
in the ratjio N°/GNP. However, it is applied consistently over

. time, so that any errors are-likely to be systematic. - :

Table 9.13 shows a decompositidn of inflation into two parts.
h ]

Column 1 shows inflation from all causes-unrelated to information

. such as changes in the money supply, weather, price of natural
' rescurces, union wage demands, etc. Column 2 shnws the price

rises induced by productivity losses in the secondary factor.
Column 3 returns us back tn the GNP deflator for the period .
shown. Note that column 2 captures the rise 'in employee compen- .
sation to professional, clerical, and managerial workers above
and beyond their contribution to output. Since the secondary

sector is essentially all wages and salaries of information
workers, this interpretation is gqguite sound. Productivity of
professional, managerial, and clerical workers has apparently not
kept pace with wages.

2

. TABLE 9.13: JINFLATION IN THE SECONDARY INFORMATION SECTOR, 1946-1974

(PERCENT)
Inflation from
Inflation Productivity
From All Losses (Gains) - a
i Exogenous in Secondary Total
Period Causes Sector Inflation
1946 ~ 1947 5.0 " 0.8 5.8
e 1947 - 1948 2.4 1.0 3.4
! 1948 - 1949 0.5 -1.1 -0.5 -
1949 - 1950 0.4 0.7 1.9
1950 - 1952 4.9 -0.5 4.4
1952 - 1954 0.4 1.3 1.7
1954 - 1956 1.8 1.4 3.2
1956 - 1958 . 3.4 -0.3 3.2 )
1958 - 1959 0.8 0.7 1.5
1959 - 1960 1.0 - 0.1 1.2
1960 - 1961 0.6 - 0.0 0.6
1961 - 1963 . 1.6 0.6 2.3
1963 - 1965 ) 1.9 0.8 2.7
1965 - 1967 ¢ 4.7 0.0 - 4.7
1967 - 1969 7.4 c.3 7.7 "
1969 - 1970 5.0 -0.4 4.6
1970 - 1971 4.6 0.0 4.7
1971 - 1972 3.6 0.4 ¢ 4.0
1972 - 1973 5.0 0.9 5.9
1973 - 1974 10.8 -0.5 10.3

i

a_. . - .
Differences in addition due to rounding error.

Source: Survey of Current Business, 5anuary 1976, Vol. 56., No. 1,
Part IT i

Sy
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In. the 20 periods covered by Table 9.13, the secondary
sector was deflationary 7 times. 1In 1946-47, about 14% of that
year's inflation rate of 5.8% is explained by a productivity loss
in the secondary. factor. In 1947-48, fully 30% of the inflation
{or 1.04%), is due to unrewarded expansion of the secondary
sector. :In no case did the secondary sector contribute more than
1.5% to the inflation rate. But even such modest amounts must be
tempered "against the awareness that nearly a millicn jobs hinge
‘on each percefitage peint in the rate of inflation. The results
are paradoxical.: The bureaucracies offer. employment to millions
of workers. However, it is the inefficiency of expanding private
and public bureaucraciesg that induces a rise in prices, resulting
in lost jobs. As more.and more information workers Jjoin the
ranks of the “nonproductive,"” more and more noninformation jobs
in agriculture, manufacturing, and services are lost since the
economy cannot sustain them. The solution is not to dispense
.vwith the unneeded information workers, as they would ‘merely join
the ranks of the unemployed. The solution is to help them become
more productlve, hence generating employment and output in all
sectors of the economy. And, to bring the paradox a full circle,
the most likely source of increased productivity in the secondary
sector is computer and communication technology—-precisely the
instruments that' encouraged the growth of bureaucracies in the
first place, and precisely the instruments that have been blamed
with automation- 1nduced unemployment.

The computer, it turns w»ut, did not e11m1nate 10bs—-1t
created them. But it created jobs for 1nformgt10n workers, who
are not terribly productive. And now the computer is being
sought as a remedy for productivity losses. A better marketing:
strategy could rnot have been invented!

|
i
C
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FOOTNOTES

See K.J. Arrow, "Vertical Integration and Communication,"
IMS3S Technical Report #145, Stanford University, October 1974;
R. Wilson, "On the Efficient Scale ¢f a Firm," IMSSS Working
Paper #46, Stanford University, Aagust 1974; and A.A. Alchian
and H. Demsetz, "Production, Information Costs, and Economic
. Organization," Ametican Economic Review, Vol. 62, December 1972.

A considerable literature on "learning by doing" was started

by K.:J. Arrow "The Economic Implications of Learning by Doing,"
Review 04 Economic Stuaies, Vol. 22, 1962. See also J. Marschak,
"Economics of Inquiring, Communicating, Deciding, " Ameadican
Economic Review Proceedings, Vol. 58, May 1968; W. Fellner,
"Specific Interpretatlons of Learning by Doing," Journal of
Econemic. Theoty, No." L, 1969; and S. Rosen, "Learning by ExperlenCe

“ - as Joint PrOduCthl’l," Oua,‘uteu’,z_/ Jou,'mat of Economics, Vol. 86,

August 1972.

If a noninformaticn firm should decide to sell some of
its excess data processing capability to other firms, the
amount is treated by the Bureau of Economic Analysis as a
transfer into the data processing industry. This insures
that revenue figures for each industry reflect only the
product of their primary industry affiliation. See.Bureau
of Economic¢ Analysis, Definitions and Conventions 05 the 1967
Tnput-Output Study, October 1974

3Joseph A. Schumpeter, Cr'm,ta!u/sm Socialism and Democracy,
3rd"edition, Harper & Row, NewsYoi ', 1950. See especially
Chapters 7 and 8 on the dynamics of oligopolies, and
Chapter 12 on the role of 1nnovatlon ("creative destruction") "\
in an industry's life cycle."

4Blue Ribbon Defense Panel, "Réport to the President
and the Secretary of Defense on the Department of Defense."
July 1970, Appendix E, pp. 44-45.

5What is needed is Volume 3 in the set by T.C.- Cochran
and T.B. Brewer, Views of American Economic Growth: The Agrnicuwltural
Ena, McGraw-Hill Book Company, New York, 1966; and Views of
American Economic Growth: The Industrial Ena, McGraw-Hill ‘Book
Company, New York, 1966.

6Egon Neuberger, "Libermanism, Computopia and Visible
Hand: The Question of Informational Efficiency," Ametican
Economic Review, Vol. 56, No. 2, 1966, pp. 131-143.



.7

_ Princgton.U'nivérsity Press, Prlnce‘.on, 1961.

\ 0 1es- B

\ D. Jorgenson and 2. Griliches, "The Explanation of o
Prod\k\ctivity Change, " Suwvey of Cutrent Business, Vol. 52, No. 5,
Part \II, May 1972, .

-l

8Edwarci F. Denison, "Some Major Issues in Productivity

. Analysis," Suwwey of Curtent Business, Vol. 52, No. 5, Part II, o
. May 1972. | B | - : - e

A

9J.w. Kendrick, Productivity Trends 4in the. United States,

2

1 _
0See generally, V. Fuchs, Production and P/wduwvuty in

the \Se,‘wu‘_e Industries, National Bureau of Economic Research,

New York, 1969; and M. Porat, "Productivity and the )

InfO\rmatlon Sector” in Pnoduc,tw&tg ancL Information, F. Bernstein. r
and E. Polishuk: (eds.), Englneerlnq xoundatlon, 1976. a

1

&

)
<
¢

S e



W

*y

-186-  °

- - CHAPTER TEN
THE SECONDARY INPUT-QUTPUT MATRIX

The purpose'of this chapter is to investigate the structure
of the secondary information sector and show its relationship to

_the rest of the economy. The secondary information industries
.defined in Chapter 9 are built into a 190-order input~output

matrix which also includes the primary and noninformation
ifidustries. . S

Inputs and Outputs of the Secondary Information Sectof

The inputs of the secondary information industries are clear

"~ and measurable. First, all purchases of information goods ard

services from the primary sector are consumed by. the cecondary
guasi-firms, not by the noninformation side of .tlre, firm. No
attempt is made to distrikute the goods and services among the
guasi-firms; but in the aggregate, all infdrmatigp current
account inputs are totally consumed by all the quasi-firms.
Second, .all patent rights, copyrights and royalties on
intellectual property purchased from other secondary inutvstries
are measured as intermediate inputs. Thizd, all the emplnyee
compensation paid to information workers in noninformation
industries appears as a value. added input. Fourth, all-capital
consumption allowances taken on information machines and
buildings enter ‘the guasi-industries' value added accounts. This
completely exhausts the input stream. :

The outputs of the secondary industries are also clear and
measurable. The outputs are divided into two types: intermediate
and . final. Final sales, such as royalty exports and sale of R&D
to the Federal Governmerit, were discussed in Chapter 9, and are .a
relatively minor source of income. :

. The secondary information industries produce two types of
intermediate outputs,™as shown in Table 10.1. First, the R&D
quasi-firms occasionally produce and sell patents, rights,
copyrights, and other forms of intellectual property to other
secondary firms. Second, information services are sold on a
fictitious account to the noninformation side of the firm.

Rozalties

Patent and copyright sales reflect transfers between two R&D
quasi-firms, usudlly within the same industry. Dupont may sell a
process right to Monsanto; U.S. Steel may sell a patent right to
Inland Steel. Firms purchase these information products in lieu
of investing in their own R&D quasi-firm. That is, a i
manufacturer might face a decision whether to sin'. $10 million
into an R&D project or whether to purchase rights from another
tirm. This decision is far from simple, since uncertainty :
regarding the product (R&D), its appropriability and its
profitability are very high. Most firms, especially those

<.
—
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specializing in consumer goods, first perform extensive market
research before embarking on a product development. In some
cases, however, it is not feasible to wait until a market has
been 3iscovered before developing a product. And sometimes
markets. are.clearly established, but are inaccessible because
some other~firm holds the entry-barring patent.
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Institutional issues may impinge on markets in peculiar ways.
For example, a firm may decide to sell patent licenses not for,
profit-maximizing reasons irn the strict sense (i.e., that the
flow of revenues from the sale ofvthe_patent'exceeds the flow of
monopoly rent less the expected revenue from selling the patent).
Rather, patert: rights may be sold off as a way of averting a
1ikely antitrust action on the part of a would-be entrant. Or,
firms may purchase patent rights simply to bhuild their expertise
in a competitor's technology only with the intention of :
leapfrogging the competitor who sold them the patent. Or, a firm
may purchase a patent right as insurance against another firm's
entry into the market, again with no intention of itself actually
entering. For these reasons, guasi-firms may choose to purchase
intellectual property. In the input-output matrix, this
trancaction is recorded as an inter-firm but intra-industry flow
of royalties (see Table 10-.1).

Informatior. Services

The major intermediate outputs of the ‘quasi-industries are
the multitude of information services sold to the noninformation
_side of the firm. The problem is to define the output price of
these services, and to create an account on which thoy are sold. !

Recalling the discussion in Chapter §, we know with certainty
the input costs of the secondary information ‘industries. If

these firms wSre to relocate in the primary sector, their total
revenues (TRY) and profits (M) would be as shown in Egquations
1 and 2. . i
(1) ™’ = p.-gq
P
(2 T = Pp.g-1IC

~

The total costs (TCP) of the primary firm are,

Equation 3 is a function of come known Q, which has a
precise meaning in the primar+y sector. For example, if the
accounting quasi-firm were to mijrate into the primary sector, it
‘would compute its TC, and produce a schedule of prices for each
service (Q).

(3) TC += w.L (Q) +r.X () +b-(Q) + c Qhere, ’

w.L is total employce compensation; r.K is payments for capital

services; b is the variable current account input; and c is the
fixed cost of production.

o



) We assume that the guasi- flrms earn zero profit; that is,
their total revenues just. cover their total costs. From Equatlon
2'we know that total costs just equal price times| quantity in the
secondary firms. Their proflts, ‘total cost, and total revenues
can be written as follows, ‘ '
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‘

- s . I8
' @7 = o.
(5 TC = p.q ‘
(6¢) TR° = p.q =w.L (@) + r.k(Q +b (Q + ¢

Even though the secondary firms do not ma1nta1n ‘explicit
accounts of their prices and gquantities sold, Equation 6 shows
that a fictitious accouat can indeed be developed and measur<d
precisely. If tbhe guasi-firms are assumed to compete with
primary sector firms offering the same service, their price:
schedule cannot vary too much from prlmary sector prices.
Secondary firms purchase their labor and capital factors of
production on competitive markets, and are price takers on the
input side. On the output side they have more discretion in
their implicit pricing. Their constraint in setting output
prices comes only from the total market price for the enter-
prise's goods. Call these shadow prices and set them equal,.
pP = pS; we see that there must also exist a known quantltv,
gS , if.the identify in Egquation 6 holds. .

Hence, the output price.and juantity of the secondary
information sector has a well-defined meaning, and is directly
measurable from data. The total output of the secondary sector
is defined simply as the sum of employee compensation, capital
consumption allowances, and intermediate purchases of goods and
services. (The fixed cost, b, does not enter the calculation
since it vanishes when we take the partial derivative of TR .
with respect to g.) These information services can be sold to
the noninformation side of the flrm as if they were products sold
in "primary markets.

There is some reason to- assume that the ocutput prices, ps,
_are somewhat higher than those produced in the market sector.
First, the primary sector firms are in a competitive setting,
with clear ”aﬁ] measures of performance. The implicit profits
generated by secondary firms are buried in the enterprise's total
profits, and hence cannot serve as a productivity signal.
Second, bureaucracies tend to act 'as monopolists—--or more |,
correctly--as the strongsr half cf a duopoly or a bilateral
_monopoly. The manufacturing arm of a1 enterprise is a captive
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consumer of bureaucratic information sales.’ Niskanen  states the
expected impact on prices as follows: :

"A [multiservice) bureau has a strong incentive to be the
monopoly supplier of all services which are substitutes....
This leads to a larger budget than the sum of separate .
bureaus supplying the same or substitute service." (p. 111)

,

Hence, using the sum of factor costs as a proxy for a
secondary bureaucracy's output prices tends to undervalue the
informacion services by the Eatio of competitive prices to
"hureau" or moncpoly prices. -

' Table 1U.1 shows a summary of the intermediate outputs of
the secondary information industries. Column 1 shows the intra-
industry sales of royalties; and column 2 shows the intra-firm
sales of secondary information services.

BUILDING THE SECdNDARY MATRIX

‘We now have all the information necessary to build an.input-
output matrix of the secondary information .sector. We start with
the basic primary sector matrix shown in a 2-by-2 order. LT

Figure 10.1 shows the simple structure of a two—-sector
economy. Cell a contains the inter-industry transactions
betweet :the 26 primary information industries. Cell a, shows
the primary industries' sales to noninformation industriés. Cell
a shows the primary sector purchases from the noninformation
ifidustries. And cell a,, shows the inter-industry transactions
between the 82 noninformé%ion industries. Associated final
demand and value added are completely locked into the
consolidated accounts of the primary sector. '

-

FIGURE 10.1: INPUT-CUTPUT SCHEMATIC DIAGRAM SHHOWING THE PRIMARY INFORMATION SECTOR
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TABLE 10.1: OUTPUTS OF THE SFCONDARY INFORMATION ‘INDUSTRIES

s

($ Millions, 1967)

INTERMEDIATE DEMAND

FINAL DEMAND

NON-~INFORMATION INDUSTRIES ° INTRA- INDUSTRY  INTRA-FIRM FEDERAL
104 NAME . ROYALTIES SALES OF INTO  ROYALTY PURCHASES
: : - SALES SURVICES EXPORTS OF R&D
Total Private Sector 616 227,167 1,586 7,119
1. Livestock & livestock products 0 : 896 - 0 ‘o
2. Other agriculture products 0 2,260 o o
3. PFprestry and fishery products 0 90 0 o
4. Argiculture, forestry, fishery svcs 2 332 o 0
s. Iron and feroalloy ores mining N o -~ 220 8 0
6. Nonferrdus metal ores mining 0 207+ 2 2
7. Coal mining o 381 1 0
8. Crude petroleum & natural gas [4] 2,124 "2 [4]
9. Stone & clay mining & quarrying 0 391 o o
10. Chemical & fertilizer mineral mining 0 125 0 o
11. New construction, nct ' 0 14,956 13 191
12. Maintenance & repair construction, net 0 4,157 o 0
13. ordnance and accessories ' 2 3,784 0- 3,329
14, Food and kiadred rroducts 29 10,503 . 84 11
15. Tobacco manufacturers 0 724 3 o -
16. Broad & narrow fabrics, yarn & thread mil 0 1,506 2 2
17. Misc textile goods & floc- coverings 13 501 0 o -
18. Apparel 19 3,140 1 .
19. Mgsc fabricated textile products 1, 'so5 o :;”’
20. Lumber & wood products, exc containers,net 4 1,475 0 0
21. wooden containers 0 74 0 2 0
22. Household furniture 0 853 0. o 5
23. Oother furniture & f{ixtures, net ‘o0 - 334 0 o
24. Paper & allied products exc containers 10 3,080 22 1
25. Paperboard containers and boxes 1 1,190 b/ 0
26. Printing and publishing 1 1,067 0 o
27. Chemicals & selected chemical prod, net 83 3,558 101 121
28. Plastics & synthetic materials 17 1,359 '+ 33 52
29. Drugs,clcaningstoxlc: preparations 66 4,040 26 8
30. Paints & allied products ‘3 . 597 V3 1
31. Petroleum refining & related industries 72 2,901 154 10
*32. Rubber and miscellaneous plastics prods 13 2,467 14 4
33. Leather tanaing & ind leather products Q 111 Y 0
34. Footwear & other leather products 2 678 70 0
35, Glass' & glass products 10 797 10 (]
36. Stone & clay products 9 - 2,094 13 )
37. Primary iron & steel manufacturing 9 4,445 9 1
38. Primary nonferrous nmetal mfg. 9 2,072 11 17
39. Metal containers 2 541- 1 3
40. Heating,plumbingsstructural metal prods 9 2,196 9 25
41. Stampings, screw machine prods & bolts 4 1,578 ] 18
42. other fabricated metal products 6 2,179 15 10
43. Engines & turbines - . 3 616 10 7
44. Farm machinery & equipment . 4 835 11 4
45. Construction, mining & oil field equip .10 1,157 34 5
46, Materials handling mach & equipment 4 525 3 14
47. Metalworking mach & equipment 8 1,905 _12 22
48. Speciai ind mach & equiprment, net 16 1,094 17° 6
49. General ind mach § equipment 11 1,661 17 15
50. Machine shop products 1 980 2 5
52. Service industry machines 3 904 9 1
53, Elec ind egquip & apraratus, net 20 2,197 13 179
54: Household appliances . 9 1,196 5 3
55, Elec lighting & wiring equip 1 890 6 1
8. Misc electrical mach, net 3 . 670 5 8
59. Motor vehicles & equipment 34 4,620 55 33
60. Alrcratt and parts 12 = 7,304 44 2,653
61. Other transportation equipment 8 1,227 5 4
62. Scientific & coatrolling.instruments 1 517 'S, 10
63. Optical, ophthaimic & photo equip, net 0 125 0 2
64. Misc ranuZacturing, net 4 1,748 12 3
65. Tr.rnsportating & warchousing 0 . 11,316 8 2
68. El.c. jas, water & sanitacy svcs 2 ” 3,401 30 1
69. «holecala b retai) trade, net 51 53,350 2 0
'90. Finance & 1nsurance, net ) 4 843 ] ]
71. Real esta:e and rental, net . 0 9,435 348 (4]
72. Hotels; personal § Tep cvcs exc auto,ret 8 2,879 3 7
73. Business scrvices, ret 3 7,891 278 172
75. J.utorobile repair & services 0 2,294 0 0
76. Amuscrents, net ) 0 1,313 9 0
77. Mpdical,educ’l svcs knonprofit orgns. o - - 8,832 0- 110
78. Federal gnvt enterprises, net 0 1,585 0 0
79. State & local gove rnivrprites 0 2,026 0 0
80. Imports . 0 - 0 0 34
g8l. Business travel, entertain & gifts 0 343 0 0
82. Office supplics 0 0 0 0

PR AR
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Figure 10.2 shows the simple structure of a three-sector.
economy--the primary sector, the secondary sector’, and  the
noninformation sector: The major difference between the two
tables is that the noninformation industries of Table 10.1 have
been torn apart. The noninformation portion now. resides as
sector III; and the information portion is shown as sector II.
For each industry in the secondary sector *(j=1...82), there is a
czrresponding "other half" in thé noninformation sector
“(k=1..,82). ' : . :

3

)

Cell. a; contains the same inter-industry transactions
between the érimary information industries, as shown in Figure
©'10.1. The cell is completely unchanged. )

Cell a shows the primary information goods and services
sold to the_ Secondary information indusﬁcies. It contains the
same information as cell a in the 2-by~2 table. These
current accnunt sales represSént the "cost of goods" sold by the
‘secondary industries, and enter the firm's cost functions.

Cell aj is zero by definition, since the noninformation
side of the %irm cannot purchase any information resources, from
outside the firm. K

Cell a is zero by assumption, although it“-could contain
some transa&tions. The output of the secondary industries :
includes a variety of royalty-type payments. However, we cannot
determine how many payments were made across industry lines.
Therefore, .this cell was given a zero value.

- . M -
.Cell a 2 shows the transactions in royalty-type payments.
By assumptign, all such transactions occur with a given industry;
hénce, all positive values reside along the main diagonal. The
contents of the main diagonal -are given.in Table 10.1.

Cell____'a2 shows the intra-firm sales-of secondary
information gervices. The output prife of -these services is
given in Equation 1; and the tctal yevcinue is shown in Table
10.1. The transactions are shown dlong the main diagonal since
sales occur entirely between two/sides of a f£irm. ;They are
entirely intra-industry by definition.

Cell a shows the noninformation goods and services sold
to the primary sector industries (e.g., sheet metal products to a
computer manufacturer). This cell contains the same information
as a,; of the 2-by-2 table. . v

Cell a is zero by definition, since the information
quasi-indusggies have no use for noninformation goods and
services. , :

;‘Cell 2833 contains all the inter-industry transactions in
noninformation goods and services. It is the heart of the

- R \

s . . o
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~ PIGURE 10.2:  INPUT-QUIPUT SCHEMATIC DIAGRAM SHOWING THL SECONDARY INFORMATION SECTOR
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nonintormation economy, as cell a is the heart of the

information-econocmy.

The value-added components of the primary! information sector
are exszctly as shown in Figure 10.1 and reported in Chapter: 4.
The value-added components of the secondady sector are exactly as
‘reported in Table 1 of Appendix 9 (Vol. 8). The value added of
the noninformation sector is simply the residual.

The final sales of the primary sector are unchanged from the
2-by-2 matrix. The final sales of the secondary sector comprise
only royalty exports and Federal R&D purchases, as shown in Table
10.1. The final demand sales of the noninformation sector is the
difference between the original noninformation final demand (i-
Figure 10.1) and the components that were allocated to secondary
final demand. ) '

. Impact on the Accounts

Total GNP is unchanged when we move from the 2-by-2 table to .
the 3-by-3 table. However, total output.has increased by the
amount of the fictitious intermediate sale of information
services shown in cell a,,. Increasing the economy's output in
this manner in no way affé%ts the interpretation of GNP, since
all intermediate transactions are netted out of GNP calculations.
Also, total value added has simply-been reallocated betweer two
sectors; 'no new value added is implied or measured. The only
impact that-could cause some confusion is that the total
output/labor and output/capital ratios for the secondary and
noninformation industries have changed. When performing impact
studies with the secondary matrix, adjusted ratios should be
used. |

Demand for Secondarj Information Services

The secondary transactions matrix was built at the 190 crder,
including the original 26 primary information industries, 82
secondary information industries, and 82 noninformation
industries. A technclogy matrix was then produced and inverted.

The secondary matrix begins to indicate the pervasive role of"
information in the production of noninformation goods and
services. - As we.showed in Chapter 9, every industry suppnrts a
sizable information resource to design, produce and market its
wares. Intuitively, every demand for a noniniormation good or
service generates a sequence of information activities. At the
,margin, part of: the consumer 's price pays for such things as

" "‘point-of-purchase information exchange, credit card verification,

“billing and invoice handling, and internal inventory reports. Oor
average, part of the output price pays for next ycar's R&D,
oroduct design, last year's litigat:on, government paper {lows,
meetings and meeting rooms. <
The relationship between the noninformation and the secondary
sector is technically fixed in the I-O matrix. In this section,
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we shall uke the matrix to unravel the information costs
generated by every purchase of a noninformation good or service.

Noninformation goods cbme jointly with information. Markets
are set up to buy noninformation godods explicitly, even though
there is a tacit recognition by both buyer and seller that the
information embedded within the good has value, and affects the
output price. But pure markets for information are quite rare,
and for a variety of reasons infcrmation "products"°are not sold
as such, but are instead embodied in a hard good.

Consider a-$1.00 purchase of gasoline. The historical costs

of producing that $1.00 good may be broken into the followlng
components (111u=trat1ve only):

TABLE 10.2: HYPOTHETICAL VARIABLE CdSTS OF PRODUCING A NON-INFORMATION GOOD

(¢ OF VARIABLE COST)

: INFORMATION NON-INFORMATION
COMPONENTS OF PRODUCTION ACTIVITY ACTIVITY
~ 0il royalty rights . . .10

o Exploration .10
Drilling ' .23
Shipping crude : .14 G-
Refining : .10
Distribution to retail outlets .13
General management of_all components .20

Total .30 ‘ .70

,

It is possible to conceive of a separate "exploration"
industry that sells its services to the petroleum industry. This
firm would engage in various informational tasks—--making maps,
performing selsmographlc tests, testing core samples, and so on.
Its output is strictly an information product--an assessment of
the present value of a prospective investmént, with instructions
on where and how deep to drill. 1It-does nothing in a production
sense.,

When a final consumer purchases $1.00 of gasoline, he forces
an indirect reguirement for 10 cents' worth cf exploration
services. 1In an economv where all exploration services were
divorced from the rest of the fi-m, this would result in an
inter~industry transactisn. Firms do not literally purchase 10
cents worth of exploration for every $1.00 of sale since oil
discoveries come in nondivisible units, whereas crude oil flows
continuously. ‘Firms can. "batch" their exploration activities in
an anticipation of a smooth (continuous) flow. However in the
long run, consumptlon of o0il forces a reguirement for an
information service., 0il and knowledge are sold jointly in this

ro
.
-
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bureaucracy. Recent innovations in computer processing and
telecommunications have not yet proven effective in reducing the
cost of managing and information processing. However, by
anticipating -improvements in this type of .technology, selected
secondary industries can be modeled to reflect changes in their
inputs. For example, a noninformation industry with extensive
commitment to computer communications, teleconferencing, and
office automation has a completely different secondary :
information industry compared to that of a conventional industrv.
Also, various combinations of information labor .and capital
.{e.g., one operator plus word processing machine less tvo typiscs
and two typewriters) can be modeled and the changed recquirements
for primary sector industries derived.

Estimating Generated Demand for Secondary Infocmation Services

The secondary information matrix gives us a direct way of
measur ing the secondary information requirements "forced" by a
purchase of a noninformation good. . - )

. Equation 7 below illustrates a three sector system showing
the primary, secondary and noninformation sectors (see Figure
10.2). The coefficients inside the sguare.matrix {c..) are the
inverse of the A matrix, showing the total output ré&uirement
per dollar-of del.dvery to .final demard. The D's are the final
demands for each sector's output; and the " X's are the-total
outputs for the three sectors. ’

©All zero cells follow the assumptions discussed previously.
In fact, when the transactions table is inverted, all zero cells
take on very small positive values. (See Appendix 10 (Vols. 4,
5) for the 190 order A matrix and its inverse.) Also; even
though the final demand for the cecondary sector services exists,
we shall call it zero for illustrative purposes.

c ' c 1 D X 7
11 12 0 e 1 ~
) X
N a S22 Ca3| * |© = 2
< . ‘ c D3 X
31 0 33 i . 3

<

" Carrying out the matrix multiplication'shown in Equation 7,
we immediatelv see that the secondary information sector aas a
positive output, X2, aven though its final demand is zero.



Xl = CllDl + o + 0
. . = 0 .+ (¢} +.C D
(8) X2 23 3
(o] D
- X = ~31 "1 + 0 + ©3373 .
3 7

. When ‘a final~-demand sector (e.g., personal consumption) buys
a noninformation good (e.g., prescription drugs), a reguirement
w111 be generated by the noninformation side of the pharma-

eutical firm for 'a variety of 1nformat1on services-~R&D,
testlnq, advertising, and so forth. The entire noninformation
sector will generate a demand egual-to —033D3.

This formula allows us to measure the ,generated total output
of each secondary inforpation industry. An interesting statistic
showing the relrationship between noninformation final demand and
secondary information outpu:i is simply Cogyr since

The secondary matrix uses ten final demand scctors (D3j, J
1...10Y. We can derive secondary output generated bv each of the
~.n final-demand factors (See Appendix 10 (vol. 3)). -We can
also determine the component of secondary information, hl,

goenerated by a $1.00- purchase of every noninformation consumer

good. Table 10.3 shows the statistic for & selection c¢f common
consimer joods and services. Coluan 1 shows the secondary output
generated by personal consumption (cp3D3): column 2 shows the

pursonal consumption expenditures (D3); and column 3 shows the

statistic hy, which is interpreted as the "total information
crponent embedded in the price of a neninformation good or

Ll - "
seroioe .

(¢

U
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TABLE i0,.3: ) . .

TOTAL SECONDARY INFORMATION ‘REQUIREMENTS GENERATED BY PERSONAL CONSUMPTION (PCE)
OF NON-INFORMATION GOODS AND SERVICES

($ Millions, 1967) .
SECONDARY TOTAL * INFORMATION °
© OUTPUT PCE FOR REQUIREMENT
GENERATED BY GOOD OR AS & OF

SELECTED NON-INFO INDS PCE . SERVICE OUTPUT...PRICE
Total Non-Info PCE T 139,225 394,856 35.3
Subtotal FCE 87,371 268,188 . 32.6
Goods 27,264 ©135,125 20.2 °°
14 Food & kindred products 9,682 60,974 15.9

15 Tcuacro manufacturers 624 . 5,270 11.8

18 Apparel 2,986 16,246 18.4

19 Misc textile producta 391 . 1,983 19.7

22 Household furniture e 683 2,269 30.1

29 Drug,clean, toilet preéps 3,422 7,293 46.9
. 31 petroleum refining & rel 2,047 10,194 20.1

34 Footwear & ieather prods 657 3,659 18.0

54 Household appliances® 919 3,838 26.

59 Motor vehicles & equip 2,515 15,822 .. 16.5

61 Other transport eguip 248 1,078 23.0

63 Optical,opthalmic equxp* 104 . . 317 32.8

64 Misc mfrn {non-durable) © 1,383 4,213 32.8
Services 60,107 133,063 45.2

65 Transport & services9 6,461 11,396 55.7

68 Electric, gas. water, 2,626 13,935 18.8

69 wholesale & retail tradel 47,853 . 95,836 49 .9

75 Putomobile repair 1,926 8,069 24.0

76 Amusemcnts (non-info) ! 1,241 3,827 32.4

3Includes draveries and curtains.
> .

b

Cincludes cookring, refrigeracing,

includes gascline, keroserne,

machines, e.ectric housewares, etc,

Includes motorcyvcles, bigycles,

. information.sector.

i.>

laundry equxpmen

& heating fuel etc..

trzjiler coaches.
Includes oothrlmic aocods only; photugraphic egquipment appears in the primary

vacuum cleaners,

includes all amusements except motion pxctures and theater.

fIncludes jewelesy, silvprware,: musical instruments, games, toys, sporting
-goods, brcoms and wxrcclluneous consuner goods.

. Incluﬂcs axrl-rq,-t:axn, *azlroad bus ard related transportation services.
hInciUdLs the trade margins on the sale of non-xnformatxon goods only.

sewing
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In 19€7, around 35 cents of every consumer dollar paid for a .

‘wvariety of information services associated with inventing,
-designing, planning, and marketing the product. The other 65
cents paid for ‘all the noninformational- activities, such as the
materials, machines, energy, transportation, warehousing, and so
on.: (For our representative sample, the ratio was 33 cents per =

dollar for information.) Tobacco manufacturers emtedded the least

information in a dollar purchase, at 11.8 cents. The informa-

‘tional content of fo6d and kindred products was 15.9 cents per

@ ilar. Apparel showed 18.4 cents worth-of secondary information

per dollar. Drugs and cleaning and toilet preparations embedded

46.9 cents of information per dollar. .Note that these ratios arc

+1 producer's prices, not counting the markups imposed by the

. otail and wholesale trade. The 47 cents in this case paid for

*he a=xtensive R&D, marketing studies, and direct advertising
.ac=d by firms such as Proctor and Gamble and Lever Brothers.

The informational costs associated with retail and wholesale
trade are shown in Industry #69, and amount to 49.9 cénts p3r
dollar. 1If we assume that the trade margin is ordinarily 100%, a
consumer buying a $2.00 tub® of toothpaste pays the following
.hidden prices: : . S

1 : .
o N

> oABLE 10.4: INFORMATION CONTENT OF A $2.00 PHARMACEUTICAL PRODUCT

- SECONCARY -
' INFOKMATION NON-INFORMATION
COMPONENT COMPONENT
Trade mark-up . © $1.00 0.499 0.501
Producer's price 1.00 0.469 0.531
Total consumer's price 2.00 0.968 1.p32
Q

7/

// ' 4 »
‘._.S};ghtly less than 97 cents of every $2.00 purchase pays for
either’ the preoducer's or retailer's informational requirements.
The othe; $1.03 pays for the matter and energy component.

/;

“
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adver ti ing (purchased from the advertising industry) as a
current account input, and therefore as part of the output price

of its services. Since advertising can be a“major item in the
market information system, a sef-<rate accounting\bf\the‘secondary
services net of advertising was developed. Table 10.5 shows the
co-compcnent of h that originates with advertising,~and the
portion of n that represents pure information service -
production. %efore the derivation was computed, the industry's
total advertising expenditures were allocated between advertising
directed Ft households (PCE) and advertising directed at
intermediate demand. This allocation is the ratio of total"~
pers~nal consumption expenditures to total (intermediate plus
€inal) demand. The procedure assumes that firms direct their
advertis.ng either to other firms or to households depending on
the relative shares of intermediate and consumer demand. That
is, if 80% of & firm's revenues is generated by personal .
consumption expenditures, we assume ‘that 80% of its advertising
budget is directed at households. Hence, the total secondary
output originating with household demand should be reduced by the
amount of advertising, to reach the "pure secondary services"
shown in Column 4. ' . )

‘\insi:tput of the secondary information industries includes

“rable 10.5 shows that ‘around 2.5 cents of h, is allocated
to advertising, ‘and the rest is for cther seconddry services.
The pharmaceutical industry, .#29, shows the highest ratio--13.3%
out of a total h; of 46.9%. Industiy #19, apparel, advertises
least at the prodiicer's level. (Remember that retail 'stores, not
necessarily the manufacturers, engage in direct advertising.)
Overall, 34 cents of each consumer dollar pays for pure secondary
information services, net of advertising.

Additionai Results

The - information requirements "forced" by noninformation
purchases can be estimated in several ways. ‘For example, one
could estimate the requirements forced by other firms
(intermediate demand), by governments, by personal consumption,
or by exports. These data are readily available by using the
primary and secondary tables in different ratios. One of the
most intuitively appealing ratios'is shown in Table 10.6. The
output of the*secondary sector net of sales to final demand
(e.g., R&D and royalties) appears in the numerator. This is the
pure intra-firm production of information. 'In the denominator,
we place all demand for that industry's output. The ratio, then,
shows the size ¢f the information:activity generated within firms .
as they meet botn final and intermedijate demand. )



TABLE 10.5: DERIVATION OF PURE SECONDARY INFORMATIOK"SERVICES (NET ADVERTISING)

(§ Millions, 1967) (1)
COST OF bl NET OF
- TOTAL (ADVERTISING ~ RDVERTISING  ADVERTISING
ADVERTISING DIRECTED AT COMPONENT, (PURE INPORMA~
EXPENDITURES  HOUSEHOLDS® OF h TION SERVICES)
" Selected industries 8,787 5,23 1.4 "9
Total Goods 5,713 3,3 2.5 111
14 Food & kindred products 2080 1,39 23 13,6
15 Tobacco manufacturers 3 Y 4.1 1.7,
18 Apparel : 144 104 0.7 1y
19 Misc textile products 16 7 0.3 19,4
22 Household furniture 57 {3 o 1.9 28,2
2% Drug,clean, toilet preps, 1,680 974 = 133 3.6
31 Petroleun refining & rel, 322 SR 1.2 189
- 34 Footwear & leather prods, 48 i1 - 12 16,8 .
54 Household appliances 268 1N 4.9 21,1
%9 Motor vehicles & equij. 284 103 0.7 - 15.9 ;
"1 Other transport equipment 26 : i, 0.4 2.6
* Optical, opthalmic equip. 69 © 18 4.1 26,1
+3 Misc nrg (non-durable) 219 103 2.4 30.4
Total Services 3,01 1,889 14 48
65 Transport ¢ services m 60 0:5 56.2
68 Electric, gas, water 56 ) 0.2 18.7
69 Wholesale & retail trade - 2,461 1,648 1.7 48.2
75 Automobile repair 18 ' 2 0.3 23.6
76 Amusements (non-information) Ul - 139 1.6 28,8
t

aProrated by the amount of personalyconsumption expenditures to total output.

Secondary output less advertising divided by PCE‘for the good or service,

—TOZ—.
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NTS GENERATED BY DF.‘U\ND‘ FOR NON-INFORMATION GOODS & SERVICES

CFNTS PER $1.00 DEMANDY

3 s

gencrated Ty tota! fanal dvrlnl for the

1. Livestock & livestock products .0}
2. Other agriculture products .08~
3. Forestry & fishery janducts .05 .
4. Agriculrure, foceitry, fishery sves W13
5. Iron & fv:u'illoy ores mining .13 .
6, NonferroUs retal ores rmining .13 C
N 7. Coal'mining .12
8. .CYude petroleum & natuval gas . .14
.9, Stone & vlay mining % quarrylng .17
_.~~"10. Chemical & fertilizer mineral mining W12
* 11. New construction, net .22
: 12. Maintcnance & repair construction,net .27
13. Ordnance & cessories .35
14. Food & kindrecd products .12
15, Tobacco manufacturers : .09
167 Broad & nariow fabrics, yarnsthrcad .09
17. Misc textile yoods & floor coverings .11
18. Apparcl’ .14
19. Misc fabricated textile products .12
20. Lumber & wood prod, ©X& contalners,net .11
21. wWooden contalners .14
22. Houschold furnituie .17
23, Other furniture.& fixtures, net .19 -
24, Paper & allied prods exc containers. .24
25. Papurboard gontalners & boxes .20
' 26. Printing & publishing .64
\ 27. Chemicals & sel chem prod, net - .16
N 28. Plastias & synthetic raterials ' . .16
~ 29. Drugs,cleaningétoilet preparations o k)
T~ 30. Paints & allied products 221 - -
h 31. petroleum refining & related industries 211
.. 32. Rubber.s miscellancous plastics nrods .18
~ 3). Leather tanning & ind leather orods .10
3 Foutwaar & other leather products .16
5. “GTnes & glass precducts .21
Stonc\s\c:.;y products .19
Primary q & steel manufacruring .14
38. Primary nonfdéraQus met al mefg. .10
39. Metal conatainers .16
- 40. Heating, plumbm.,astru‘b{urnl metal prod -18
41. Stampings, screw machine prodssbolts .17
42. Other fa ficated metal produ .17
. 43. Engines ﬁturblncs N .16
44. Farm mafMitnery & cquxpmcnt \ .17
45. Constructien,mining,sc1l ‘¢field equip .§(1J ,
§6. Materials handling mach & (-quxp o~
47. Metalworking mach & equip \ .22
48. Special ind mach & equip, net 2;
49. General ind mach & caulp - o
§0. Machine shop products .25 \
52, Serwice 1ndustry machines - .17 e
§3. Elec 1nd equlp § apparatus, net N .26 ~
54, Household appliances .22 . ~
5%. Elec lighting & wirina equip - .22
§8. Mistc clectrical nach, net .23 >
59, Moilor vehicles & cyumrp .11 :
60. Aircraft and parts -3
61. Other transportaticn equipment .16
.62. Scientific & controlling instruments .29
63. Optical, ophthalmicaphnto equip,net .27,
- 4. Misc manufacturirnsg, net .23
65. Transportating & warchousing .22
68. Elec, gas, water & sanitary svcs .09
69. Wholesale 6 retail trade, net -42
70. Finance & insurance, net s .70
71. Real estate and rental, net .11
72. s:prrsonalérep svcs exc avto,nct .15
73. Husiness services, net .83
, 75. Automobile repair & services ’ .16
: 76. Aviusements, net .23
77. Meaieal, educ'l uwwenénonprofit orgns. - <37
19. Feldoral gowt onternrisces, net .50
79. State & local govt enterprises .21
1 5. .00 -
.81. Bisinerss travel, eatertain & gifts .03
82, Oftice suprlics .00
a .
. The tejeiiement represents ineermediate secondary {nfnrrmation output

noninformation good or service.
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FOOTNOTES

1 ' . ) g | 4
o W.A. Niskanen, Buwrteaucracy and Representative Government
Aldine-Atherton, Chicago, 1971.. See Chapter 11, “The
Multi-Service Bureau."

Niskanen, ibid.,'p. 6L. A numerlcal ‘example of his
model yields the follow1ng results:

-

EQUILIBRIU‘( LEVELS OF OUTPUT FOR SEVERAL FORHS OF ORGl‘aNIZA"‘ICNS
= FACING THE SAME DEMAND AND COST CONDITIONS

..'8, equilibrium values)

MONOPOLY l COMPETITOR BUREAU

Uniform Discriminating i Uniform Discriminating
output? . 50 100 7 ‘ 200
Total revenues . - {$7,500 8,025 10,000 19,444 20,000
Averaqge revenues 150 144 100 117 190
Marginal revenues : 100 89 ) 1060 33 0
Total costs 4,375 4,553 ’ 10,000 19,444 20,000
Average costs . 88 §2 . 100 117 100
Macginal costs 100 89 ’ 100 158 . 125
Profits 3,125 3,472 , 0

a : .
“Service units, Q.

©

Bgreags.produced a higher output'at higher marginal cost than
discriminating monopolists. Both were "less efficient" than
competitive firms.

L
C
\'."‘\
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, CHAPTER 11

THEvHﬁEMENTE'OF INFORMATION POLICY

We have now completed a broad tour of the information
economy. Tc some, only the rough contours have becn
explored. To cthers, the level of detail has been
ponderous. We have seen that the information activity is
immense, touching esvery aspoct of economic life. Cne
purpese of this Chapter is to reflect on the implications
of our economy's voracious appetite for informatic goods
and ser¥ices.- In particular, I shall focus c¢n the policy
issues stemming from new applications of information
technology. : .

The second purposa of this Chapter is to offer two
recommendalions: ¢one regarding Executive reorganization
in response to. information policy issues; the other )
regardirg the wisdom of institutionalizing the measurement
of the. information sectors. '

<

-

an Information rolicy Framework

By 1907, economists and social historians realized
+hat the industrial economy was in full swing. Thée basic
industrial technolouy had been invented a half century
pbeforc, developed a yuarter century before, and was then
diffusing rapidly to all sectors of the economy. By 1907,
social patterns had begun to respond. New industries, new
products, new services, new‘occupations, new lifestyles -=—

‘all were propelled by the ‘force of a technological revolution.

ny" 1977, only 70 years, later, we are entering another
phase in scoromic histery. We are just on the edge of
pecoming an information economy. The information ‘
tecnnolagies ~- computers and telecomnunications —- are
the main engines of this transformation. .And we are now
seeing the growth Of new informat . industries, products,
services and occupations which pr. adge new workstyles and
Vifestyles based on int-nsive use of information processing
‘and communication techniguss. :

The foundation of the industrial economy, the central
fact at the core of that grcat transformation, was the
abiiity to ‘harness energy, exploit uits power, ard manipulate
matter. Energy became our slave. Matter was dissolved and
reshaped in any image for which we found use or pleasure.

To expand our new power, we built an elaborate infrastructure

o

that spanned the continent and connected every state and town..

We: built an energy qrid te distribute electricity; we built a

highway network to «ive us pfiysical mobility; wo built a
railroad svstem to speed raw commoditiss and finished goods
frem producers to CONSUmMErS.. Our countrv became tightly:
integrated intn a unified industrial cconomic system.

[
Ch
e
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The foundation of the information economy, our new
central fact, 1is the computer. 1Its ability to manipulate
and process-information represents a profound departure
from our modest human abilities. The computer is one
éssential component of the information 1njrastructure
The other member of. the lnfrastructure is the telecom-
munication network. The telephone lines, microwave
stations, satellites -and frequency spectrum are the
analogs to the elettrical and transportation grids of
the industrial economy. Whereas mobility 'in physical
space is achieved through roads and railways, mobility

in information space is gained through sthe telecommunlcatlon
network

' Our’ concern with information, then, is simultaneously
and 1nextr1tably linked to computers and télecommuhications.
Today"s methods may nct include information technology; but - -
tomorrow's will. . Wherever information is produced, stored,
manipulated or distributed, information technologies will
eventually be used. The ordinary typewriter is quickly being
replaced by a "smart" terminal? the U.S. Postal Service is
being invaded by information machines; ordinary retail stores
are being transformed by exotic looklng light pens and
computtrlzed cash registers.

" The rapid diffusion of computer and communicatior
technologies carries tremendous force, as evinced by the

“;_changes following the diffusion of .industrial technologies.

With each new application of information technology, economlc
or social tensions may surface. .Some might be resolved by
market forces, common sense or luck.. But many more, not
easily soluble or analytlcally obv10us, w1ll rise to ‘the
level of policy ‘issues.

Vertical" 'Policy and "Horizontal" [Problems

, . : L/
When the inciustrial economy .came of age, the engine
and the highway combined to form'‘a powerful industrial
infrastructure. Transportation policy, at that time,

focused inwardly on the competing claims made by owners'
of alternate modes of transportation. The railroad, truck
and barge industries fought with each other_for<market
share, building cartel arrangements that were later struck
down by the Department of Justice (and reestablished by the
_ICC under a rew guise.) The internal problems of the °

" transportation sector dominated our national transportatlon
policy. The horizontal effects of transportation pollcy on
other sectors of the economy -- such as agrlculture, mining,
manufacturing and trade -- weore relegated to second place.
Once the competing claims were resolved, the chips fell as
"they may, and the rest of the economy adjusted

If the interindustry effects of transportation policy
were treated casually, then we can safely say that the non-
market effects were totally ignored. Hardly a word was

\

N
‘-'J.J
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The inventcry of important research tOpl“S regardlnc
the "vertical" problems of the information, infrastructure
is lengthy indéed. And unliess we have educated ourselves
about the many critical technical, economic, legal and
political issues, policy making will suffer.. ’

But' even that is not enough. To stop there denies ‘a
fundamental insight about the nature of new technologies.
The important policy issues aie .not just internal to the
ownership and rmanagement of the information infrastructure.
(The analog to transportatlon policy in 1907 is clear.)

The .problems arise when the computer and telecommunications
combine into "information technology" and invade other
sectors of the economy. It is the external effects of
information technology which today beg attention.

No portion of the U.S. economy is untouched by
information technology. 'Wherever people produce-knowledge,
communicate ideas, make decisions, write letters and
generally do what humans dn best -- manipulate symbols --
information technology is lurking nearby. Some sectors
of the economy have already been deeply influenced by
information machines -- banking and finance for one.

Others, such as the dentists' office, are less prone to
drastic .chanye. . ' '

The leading argument is that the impacts of information
technoloygy (horizontally) across all other sectors of the:
economy are too important to be left to technologists.
Decisions that are made (vertically) within the communication
policy and business worlds can affect many external
constituencies, whose voices and concerns are not always
. heard by those making decisions about information technology.
When we restrict the scopé of policy attéention to the pltched
battles and fireworks within the telecommunications-cum-
computer world, our perspective is too narrow, and society's
interest is not properly served. ' :

The Elements of Information Policy

o

3

First, a definition: Tnformation policy attends to the
Lssues raised by tne combined effects of Information
tecennclogios (2omputers and telecormmunications) on markat
and wnonmarkot events. : , '
: A national information policy has not been devised,
nor has the approprl&ee governmental machinery been built.
In this section, we identify the elements of such a pollcy,
and suggest a pr1nc1ple for its formulation.

In the introductory Chapter, we saw an abstract of the
information policy framework. Here, we add detail and
specifics. . The framework reveals a flow of impacts, issues
and decisions that revolve around information technology.
(Figure 11.1 is ari~expansion of Figure 1.1). (A) The causal
engine in this policy world is information technology, and _
.the new capabilities that it Sffers.3 (B) Private and puklic
aec1sxons rcgardlng the information infrastructure, coupled

N T
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with demand from the rest.of the economy, result in many
new applications of information goods and services.

(C) Each applicdtion may give rise to a cluster of
economic or social conflicts, at the level of market

.division, economic efficiency, social equity or ideology.

(D) Some conflicts are resolved by the dynamics of market

~+ discipline, and require no government intervention.

(E). but . where the market cannot remedy inefficiency or

‘inequity, the issues rise to the levé} of "information

policy," and require political medigtIpn. (F) Here, the
general framework of information po%Iby suggests a specific
architectural component.: The many issues generated
‘horizontally by information techhology necessarily implicate
numerous Executive agencies. At present, no mechanism
exists for coordinating the preferences and plans of the
relavant actors. Hence, we may find the Federal Reserve
Board and the Treasury planning EFTS networks without

s regard for the U.S. Postal Service initiatives in electronic

Ay

4

mail. Or we may find both EPA and the new Department of
Ernergy building parallel information monitoring systems
without coordinating their plans. Or we may find that
plans for a Federal data'network carrying IRS and Social
Security information are proceeding without attention to
privacy statutes. ’

4 poliey coordinating mechanism is lacking, and is
featured as the main recommendation of this study. In
shorthand, we call it an information policy "Forum."

(6) Finally, certain information policy decisions
may feed back to decision’ makers in the infrastructure.
The horizontal (userj community may realize that it is
precluded from offering certain Services because of
institutional rules in the vertical (supply) s=ctor.

~ Alternately, the horizontal community may bring prospective

requirements to the attention of the vertical sector. The
Forum would again play a coordinating role, by bringing

* such feedback to the shapers of the infrastructure.

} The heart of the story centers on th2 new

applications of information technology, the policy issues -
raised by these applications, and the loci of Executive
responsibility for meeting those issves. We have adopted

a simple form of "tecanology assessment" to trace the new -~
uses of information technologies across.several major o
sectors of the economy. The purpose of the eéxercise is

to demonstrate that information technologies are transforming

" the way things get done; that some of these transformations

raise thorny policy issues; and that the loci of Federal
responsibility are widely scattered and disorganized.

The exercise is divided into three parts. First, we
‘look at the impact of information techriology on its close

. cousins -- those industries which we include in the primary

informatio~ sector" {Table 11.1). Second, we look at the
impact on unrelated sectors, those which we call "noninforma-
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tion industries" (Table 11.2). Third, we look at the
impact on“general social processes, such as governance,
"the office and the home (Table 11.3). %

This technology assessment is panoramic; it does
not pretend to achieve depth or accuracy. Such a study
could be done, but falls outside the purpose of this
work. Our main intent is to show the wide domain
covered i»v information policy. (Note that some of the
policy issues raised by applications of information
technology are new, others arg not. For example, EFTS
policy did not arise before tecRnology gave birth to a
host of problems; but the issue of velocity has been
with us since Irving . discussed it in the 1920's.
Information policy either emerges de.movo, oOr casts old
polizy issu€s in a new light. It is often an organizing
perspectiveé,-emphasizing the informational aspects .of
preexisting problems.) ' ‘ '

3 So far, our discussion of information policy is

- firmly -rooted in technological change. We chose to lay
aside the purely ideological issues, and instead to
focus on those “issues which are born of deeper currents
in economic life. This perspective assumes technology
as the major engine of economic and.social change.

A completely different approach to information
policy focuses primarily on the non-technological, or
ideological, issues. For example, government information
distribution policy is not necessarily influenced by
Information technology. Agencies such ‘as the Census,
EPA, FTC, OSHA and HEW-®gather volumes of potentially
sensitive information. The decision over which data
should be gathered is cften political. So is the
decisian over which data should be distributed publicly.

~The implementation of lst Amendment, Freedom of
Information, Privacy, and "Sunshine” statutes 1is
precisely at the center of essentially non-technological
information policy. Such policy is ideological, directly
addressing the tenets of .republicanism and accountability.
We would err grievously to suggest that all information
policy has technological roots. In fact, some of the
most insightful debate about +He future course of our

society occurs at the ideological lewvel.

Aur.. -s not a wholly materialistic argument, and
there is ample room for political debate. A central
feature of information policy is that political
preferences can help influence the technology and
cause it to take shape along ideational lines. In this
crude model, ideas influence technology: but the technology
eventually determines economic reality. For example, a
high-level policy micht be taken to encourage the provision
of (horizontal) information services as a desirable direction
for U.S. economic development. Tr.e specific technical

-y T ..
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recommendation, tied to the policy, is to ensure that data
networks are "open" -- i.e., along the common carriexr
concept -— rather than proprietary. This point is
especially salient in the case of EFTS networks. If
such networks were wholly owned by private financial
institutions, then competing service providers would .
be unable to pass the entry barrier associated with the
initial:high capital investment. If. all EFTS networks
are common carriers, then any provider of financial {and
related) services could gain access to a wide national
market. . .

Or, if a "horizontal" policy decision were taken to
propagate information service delivery to rural parts of
the country as quickly as possible, a "vertical" policy
would emergy: that the various common carrier entities
(AT&T, specialized tommon carriers, VAN's, satellites)
are required to intexrconnect universally. The effect of
‘'such a policy would be to ensure that a rural town would .
gain access to the naﬁ@onal data network if any of the
common carrier entities\entered the region.\\'

The connection betwégn ideology and technology is
also apparent in the field of privacy protection. Invasion
of privacy is not a new legal or ideological issue -- it
dates back to English common law, as spelled out'in an
1890 Harvard Law Review arti&}e by Louis Brandeis:bé
But the potential for mischieﬂ\and damage has been"
immeasurably heightened by new' iniormation technologies.
Seemingly innocuous systems, suth as efficiency-minded
computerized medical files can be sadly abused with
relatively little effort. The pexpetrators often. act
with impunity, as the act of "theft"\does not physically
capture the data base, but only thg\éxformation.

A horizontal policy decisfbn EQ\safeguard personal
privacy (e.g., in finance, insurance, ‘edycational, medical
and general personnel files) ultimatelwy reduces to vertical
decisions regarding control of and accesr ‘to the information
technologies. The vertical policies focu.s ‘on issues of
computer and transmission security and"liabh;ity. But
neither perspective completely solves -the problem.
Institutional sensitivity must be coupled with technical
*design if the privacy problem is to be solved. \ The
horizontal and the vertical (or the ideologicaliand the
+echnological) must work together.

The following section reveals that the opporiﬁnities
for policy coordination are enormous, and ripe for harvest.
To seize the opportunity will require some reorganization
of the Executive branch. Note the many agencies that‘:are
implicated in the various aspects of information policy.

In the final section, we shall introduce the concept ofa
“"Forum" as a major recocmmendation flowing from this study.
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. Information Technology and the Primary Information Sector

The axiom is: - The more information-intensive the
industry, the greater the potential impact of information.
technology. It follows, therefore, that the members of
the primary information sector are highly susceptible to
evolutionary pressures wrought by i 0w information
technologies. - With the intermarriuase wf oreviously
distant and unrelated industries, tuers <uierges a
definite "sameness," a technologicai Linship. For
example, many have predicted that electronic mail and’
electronic funds transfer systems will >ne day lose their
"identity .and merge into one system. T'ie matchmaker --
information technology. Starting with totally unlike
industries, we will come to fird both mail and money
transmitted through satellites, sped through microwave
and terrestrial cable, stored-and-forwarded in computer:
and delivéred on a-high speed terminal in hard ¢opy or
as a video image. The institutions of financial inter-
mediation and message delivery will also converge. Rather
than write and mail checks, we will push buttons on EFTS
terminals; rather than receive our monthly utility bill,
we will receive an electronic "notice" on the home
communication center.

The same technologies will also altér 'the shape of
educational institutions, newspaper publishing and the
media. It is quite unlikely that the members of the
primary information sector -can remain autonomous twenty
years hence. And with convergence comes the inevitable.
friction. Who claims what turf? At what price?  How is
the pie to be jealously divided? (Many seem blind to
the fact that the pie itself is growing by leaps and
bounds.) - . _ N

Table 11.1 offers a capsule summary of five primary
information industries -- banking and finance, education,
information utilities, postal service and publishing.

A nonexhaustive list of new information technology .
applications is provided for each. Note that this does
not constitute a carefully designed technology assessment.
A complete assessment would identify the new technological
applications in great detail, elaborate on the policy
issues and carefully identify the loci of Federal
responsibility. That task falls outside the scope of

the present NSF grant. The list does, hcwever, include
applications that are generally anticipated in the '
iiterature.” ,

.. The Banking & Finance sector is undergoing a most
‘remarkable change. Electronic funds transfer systems .
raise numerous issues, as shown in Table 11.1. Note the
myltiplicity of Federal agencies with authority in this
area. The "information policy issues, " which flow directly
from the new applications, are relatives of more traditional
banking or finance policy. For example, price stability is
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a foundation of macroeconomic policy.  But the emergence

of electronic commodity exchanges brings a new perspective
‘to an old problem. It thus becomes a member of the )
information policy domain. '

The Education sector has experimented for many years
with information technology. Some spectacular failures
were suffered by early attempts to use computer-assisted
instruction. Recently, 1. e notion of lifelong learning
systems and individual. instruction have gained greater
- support, especially in the area of retraining the labor

force. ) :

The Information Utility industry has sprung up
around the general availability of inexpensive time-
sharing computers. It is'a small industry, but we
include it because of its tremendous growth potential.
This industry includes a new class of "information
brokers," whose purpose is to package information in a
form which is useful and compact. '

The Postal Service is embroiled in controversy and
uncertainty regarding electronic mail. The basic premise
of the post -- moving pieces of paper through "hail,
sleet and snow" -- is somewhat romantic and of limited use.
Should the monopoly on first-class messages b& broken?

What are the short-term dislocations in shifting from a
conventional to a digital postal system?

The Publishing sector is in a similar state, although
its future is not in critical danger. Information.
technologies are entering the newspaper and magazine
industries, changing the way things get done. In the
United Kingdom, the PTT is experimenting with teletext
systems, (electronic newspapers) as a major competitor
to the conventional newspaper. Is this an issue for
government policy, or is it better handled by market
dynamics?

* The primary information sector includes 21 major
industries; only five are treated in Table 11.1. The
whole story, as it develops in the remainder of this
century, should prove to be one of major interest. It
is here that information policy wiil receive its most
urgent tests. :

e

Information Technology and the Noninformation Sectors

Just because an industry does not primarily process
or distribute information, it is not exempt from the
impact of information technology.
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“MBLE 11,1t ZNFORMATION TILENOLOGY AND 7HE PRIIRY SXFOMATION TNOUSTRIES : .

BANKING D FINANCE SR S | |
T - s , . 10CUs oF
APPLICATIONS 0F INTORSATION TECHNOLOGY INPORYATION BOLICY ISSUES EXECUTIVE RESPONSIBILITY . ‘
' - ) ¥
ELECTSONIC TUYDS TRANSFER SYSTEM. (ELTS) baneraliu: . foneral Lu:
Trrerbank 7.5 g check clearing Drsinction between SEL's & cornercial bamks; " Pederal Reserve Board,
roderal Resezve Systom FTS check clearing Qunership and control of the EFTS network; Treasury, FDIC, FSLIC,
vational credit checking , conflicts of interest viz. fiduciary duties; Coriptroller of the
Nebis/eredit carcs antisrust implications of vertical integration Currency, Electronic Funds
Retail "hranch banks' and street cormer i banking; : Transéer Conmission,
"autctellers” Sratus of electronic branch banks, "autotallers"; Justice [Antitrust &
Retail snop automatic tellers Cost allocacion, aricing of services; Economics Division),
Intzabank and "national hark" “ e Ploats who appropriates the surplus?; Securities & Exchange
conmanication systens & MIS [etoraction hetwein EUTS and electronic mail © Commission, Internal
(seo Postal Service," Table 1.2) Revenue Service &
‘ . H
Erbezziement, fraud, conputer-2ssisted crime; Justice [F3I), IRS »
Liability in case of theft, disruption of service; ¥DIC, GAO, Comptroller, '
' ' FsLic, Fed. Res,, FDIC
Privacy: confidentiali y of personal & business National Comnissiop on
records’ . Privacy, FiC
Jncess to EFTS by small business, minority business; 5o, Conmexce (Jffice of
) - Minority Dusiness Enter-
' : prisel o
Lauaderitg procecures using COMLLEYS; Justace (F31), IRS
Volocizy: money supply managem:nt ‘ Pod Ros Board, Treasury
prsonal crodit overextension; ;
Sectiing the locus of Federal vs. State requlation; _
’ Sncyrity: encryniion, entry identification; Fed fes Board, Comrerce
Soaurity: who beags thy resporsibility? (355)
Sorurity: system sabotage, Fass fallures
. necource Sharing: interconnact standards 5, Fed %es Boaxd, US?S
0 Electronic stock oxChanges s 0 Price stability; fiscas soundnessi reliability of  SEC
Slectronic connodity exchanges T _vidence of stock § bond transacilons:
_ ' 0 Price Tsumbwnanint latinn
o Cemplex financial sexvices to small 0 yal deress . T ' '
desdsiters - e
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TaBLE 11.1:

INFORVATION TECHNOLOGY AND THE PRIMARY INFORMATION INDUSTR, .

- [Cont'd)

INFORMATION UTILITIES

" APPLICATIONS OF INFORMATION TECHNOLOGY

LOCUS OF
EXECUTIVE RESPONSIBILITY

TNFCRYATION POLICY ISSL °

INFORMATION STORAGE AND RETRIEVAL
General library citatlons

Scientific & technical informaticn
documents ‘

Medical abstracts

Chemical abstracts
Patent information

FINANCIAL SERVICES
Accounting & bajance’ sheet preparation

3illing, inveicing, & record kecing

Investneat project simulation ,

MEDTCAL SERVICES
CIinic & hospital recordkeeping

Nutritional advice: individual cletary info
EXG “ErRIV’ SERVICES

Jesian analysis (cost, parts, sir
Archizectural design

. EDUCATIONAL SERVICE
Cbrouser-assisted instroction

“ﬂﬂ‘al, caticnal, § *"ecxa* asgistance

ucturaiatest)

5 Scholarly and general research;
sysbcwatzuat1on for the publishing ¢rade

o Promoting diffusion of knowledge;

~ dissemination of public information

o Diffusion of medical research findings and
practices

o Diffusion of chemical rescarch findinas

o Inveation and ReD quidance

0 Access of high-powered nanagerial techriques

to small businesses ™~
0 Ef fic;cncy and stremlining of record-keeping
ard burcaucratic burden
o Rapid analysis of investrent derisions
Generaliz: issves of lability, theft, privacy

0 Access of costly techniques by snall hospitals
and clinics, Medicare reporting & actg. reqmts,
0 Preventative medicine '
fenergtlar benefit/cost questions, privacy
_ *""~' e honefit/eost. guest lon liahility
Tacase of litigation

A
rosearen § technique; individual,
atsonticny student motivation
tolving uninue chucaticnal problems

T dmulementation of educational,
cl‘~:acnﬂ

patent & Trademark Ofc.

Library of Congress

NSF, Commerce (NTIS),
Nat'l Commission oOn
1ib § Info Science
HEW (N1H, Nat'l Lib of
Nedicine)

—9TZ —

SBA

Yational Commission on
Fed, Paperwork, OA

HEW , o

DoD (ARPA)

R4 (QF, NIE)

HEW (NIZH, VA

. 1)
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TABLE 11.1: INFORMATION TECHNOLOGE AND THE PRIMARY INFORMATION INDUSTRIES - (Cont'd)

" POSTAL SERVICS

AFPTICATIONS OF INPORMATION TECHNOLOGY

INFORMATION POLICY 1SSUES

LOCUS OF

ELECTRONIC MAIL

Yessage delivery between Postal Offices

Nessage delivery to major office
buildings ‘

Yessage delivery tooffices and small
huginesses .

Yessace delivery to houses

foverally: combination of satellite,
microwave, terrestrizl and facs.mile
hardware systems

Financial transactions mall/EFTS

-+ Combiration EFTS and routine mail

{e.g., utility bills)

0 Rural satellite transmission of mail

AUTGNMATED EQUIPNENT
o Sorting, zip coges; optical code
recogaition
0 Mailing list management; pre-sorting

0 Equity w -

Generallu: ,
Efficicnt delivery of transaction mail;
Urban and rural concerns;
Uses of satellites and broadband capacity;
Interaction besween clectronic mail and
EFTS systems (see "Banking & Finance,"
Table 11,103 .
¥oncpoly justification for lst class carriage;
Public vs, private venders; labor dislocations
Political eevensth of postal unions;

nccess &o-elertronic mail services;
Pricing, » -qubsidies)
Delivery g

.1 centers

0 Cost effectiveness, quality costrol

0 See "Wholesals & Retail Trade”;
o Privacy & invasion [nuisance mail)

~ EXECUTIVE RESPONSIRILITY

USRS, Postal Rate
Cormission, FCC, SAGA,
Cormission on EFTS,

Fed Res Bnard, Social
Security Admin, Treasury,
USDS (Rural Telephone
Bank)

Dok

HD

USPS

National Commission on

Privacy

—L T —
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- TABLE 1118 I\FO WATION TECHNOLOGY RS

2 pALvaY TSTORATION DUDUSTRIES - (Cont’d)

¢

* o NBLISHING \

n

INFORMATION POLICY ISSUES

LOCUS OF
EXECUTIVE RESPONSIBILITY

R mcf\.mvs’ OF TNPORMATION TECHVOLOGY

NEWARADERS AND MAGH?INES
TRerote terminal catry (reperter on
location
lnteractive parellel editing
Auteratic page mare-up and space
allocat 101 !
Phofocorzosition
Conputer-nonitored printing presses
Satellite *rawsmxssxon for pavaliel.
pnatid ,
CO.»LLOYX?Cd "morgue” storage & -
r(."r c”au

Jationa 1 wlres SQS\l“OS § information

breker
i :ra:.cﬁ phild txes b fansinile

transniseions

Y

oas A BEPONT DRCPMATION
"R piisang dnt Word prosessing
CoSysuems
o Phetocomoeaition .
0 f"*ofzcne puslishing s

Rl

JerL"aLZV' )
~heeess: erall vs. large newspapers' ability to

afford the »OChnology, ,
Localisn: impact of national newspapers and

contralized editorial ghaffs: - ‘
Alterat onmswnawcmmm0 news coverage;

Coacentration of commnications ounership:
urvival of dailies and multiple-paner citles
Broadhand & satellite apacity

o See "Postal Service," Table 111 copyright
problems

o Substitution by teletext services (e.g. Viewdata)

"0 £éficiency and cos*-saV1ng

A

0: LOA'COSt referenco materd
o Domestic & 1n~erna__owal Lechnology transfer

'
§

Genaraily:
Justice [Antitrust) .

‘ I
¢ N
. W
. FCC, NASA 0
I
Commission on New Tech.
Uses of Copyrighted
Material
G0y, GSA ,
. Library of Congress, NSE,
* Gtate (AID)
y "‘ '
\ i
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Communications networks encourage vertical and
lhorizontal integration in all industries -- manufacturing
and distributive -- leading to the emergence of regional,
national and multinational firms. The far-flung Egyptian
empire could not have developed had 2lexandria not been
graced with the "new" technologies of paper and ink,
algebra and written language. On a more modest scale,
if one took away Sears and Roebuck's computer network,
the marketing giant would collapse intn a collection of
autonomous retail stores. If one stripped the Atlantic &
Pacific: Tea Company of its inventory control computer
system, its profit margin would sink below the already
razor's edge 3%. And if one denied General Motors its
use of process-control automation, numerical control
machines and automatic inspection sensors, the price of
automobiles would skyrocket.

The computer is the mainstay of all research and.
-development, from the useful (scientific discovery) -to

the trivial (product differentiation). All firms are
now thoroughly habituated to computer management
information systems (MIS). The uses of MIS are as varied

as the imaginations of the managers and their programmers,
and largess of the budget office: inventory control,

* production cost accounting, waste management, revenue
accounts, personnel records, billing, financial simulation,
Psl, statements, market demand forecasts, and the omnipresent
government paperwork requirements. ° o

The computer is a central fact of the mc .ern corporatlon.
‘and if the corporation is geographically dispersed, tele-
processing is also a fact. Computers now merrily chat to
each other across continents and oceans. Where satellites
are the mode of trans: " :sion, the cost of communication is
gulte insensitive to~ dlstance. It may cost almost as much
to link a New York and a Boston computer as a New York and
Paris pair.  The telling difference may be in the discriminatory
rates imposed by national PTY's (post, telephone and telegraph
administrations), whose sense of nationalism is currently
lagging technology by several decades.

Table 11.2 shows 3ome obvious amplications of information
technology in six il? :trative sectors: construction and
housing; energy; fo : and agriculture; health and medicine;
transportatica; and .olesale and retail trade.  Some of the
applications read like Future Shock, others are more familiar.
Together, they weave an image of a society whose reliance on
information is sharpened, and whose production motto is \
"work smarter." '

THe Ener sector has-'dramatically intensified its use
of information in the last ten years ‘Satellites explore
land and ocean masses for telling 51gns of hidden resources.
Computers are used for massive data reduction to pinpoint
drilling and mining prospects, for resource management, and
for inventory of stockpiles and reserves. Corporate policy



TABLE 11.2: INFORMATION TECHNOLOGY AND THE NONINFORMATION SECTORE

b ENERGY

————

APPLICATIONS OF INFQRATION TEM™OLOGY

TNPORMATICY POLICY ISSUES

o0 o7
BYECUTIVE esPONSTAILITY

0 Pesource exploration by satellite
(gnqlogical structures gt coal
and &i! deposits)

0 Enerqy drid managenent by romputex

0 Communication: remoke explocation Crews,
.\ ¢ . . .
¢feshore drilling units, tan<ers

1

0il track flest and pipeline nanagement
systens |
0 Pemote sea state sensing

4
3

0 Weather forocasting service
0 Building control & commanication
systens: heat, air-conditioning, lighting
0 Data processing and reducelon from
: erploration test sites .
¢ 0 Refining process control minicomputers
Sinulation studles :

ENERGY MIS
0 Federal irventory repor'ing

0 Detailed stock & piice reporting
(e.q., old oil, "iaterstate” yas)

0 Geographicil distribution and
stockpiling of reseurces

0 {Cost controls

0 Tracts under develspment oo

¢ " Royalty payment systen

"o Energy Geveleprent

o Project Independence;

¢ hccoss to public data or public-subsidized data;
5 Frequency spectrud

o Energy distribution: efficiency and equity

considarations

o Energy development;

o Safety

0 spectzum '

o Bfficient use of capital;

o Tanker safety;

0 0il spill preve.tion

0 Basic nlunning of encvgy demand -

o Sae "Housing & Construction”, Table 1.3;
o Energy corservation ‘

"o Maximizing likelihood of 2 "hit"

o Basic erergy planning:
0 Jependescies & critical shortages
o Requlation of prices '

o Emergency alloca‘t.sn of enerqy, e.g., excreme
wpather conditions

0 Inflation control

i

!

FEA, ERDA, MASA, Interior,
(U.5. Goological Suzvey)
FCC '

:Intorior (varicus Admins),
. pSpA {fural Electrificas

tion Admin), NRC, FPC
FCC

FEA, 1CC, FPC

Commerce

FEA

EPA, PEA, Commerce (885)
Intarior

Interior

PEA, ERDA, vational Comn'n
on Fed Paperwork, State

FEA, CWPS

FEA

CWPS

‘Iaterior

Interior

) "
ity

—-oee—

AR



[4

TABLE 11,21 INFORYATION TECHNOLOGY AND THE NONINFQLATION SECTORS = (Con.'d)

¢

o
h

©FQOD XD ARGICULTURE

APPLICATIOE§ 0F INEORMATICN TECHNOLOGY

LOCLS oF
EAPCUTIVE RESPONSIBILITY

EARTH RESCURCE (EROS, ERTS)
Crap & cermodity 1nventbry, reporting,
forecasting

¢ Fish ¢ wildlife monitoring systems:
stock size, movement; depletion

0 Farm and forest fire detection

"0 Discase, plague, insect desection
and nonitoring

0 Weathcr forecasting~

omlﬂwwm&ommmswwwam
napping
0 Xonitoring ueather modification
exserients

COF UNICATION AND DIRECT BROADCAST
SATELLITES
0 hieather and natural disageer warning

0 Media for diffusion of agricultural
inmovation (e.q., horticulture,
irriqation, hushandey, sanitation,
food preservasion)

0 Coordination of alrborne fire fightors
0 Coordination of fishing fleets (HARSA?)

LNFOR: " TION POL ICY 18808 S

Guneralln:
B L e — i

s HLﬂ‘lng and fishery policy;

r
v

Froguency spectrun;
w0 pays for the launch?
Economic planning;

fore 1sting foreign economies’ conditions, demands

Law of the Sea;

Preservation of endangered species
0 Prevention of catastrophic losses

0 Plaaning: crop selection, irrigation, price

0
0

0 "oa orod ickion n adverse enviranments

movements u
Resource exploitation:
Froperty claing

.

Geverally:

it i

0

Froyaency spectrun;
g Who Doy us‘) ;

0 Savery of persons s puoperty 12 rura; arnas
0 'ﬁ0ucrn‘ ation,” efficiency, cqual ancess o

i

n
v

aprictitnaal tecanologies

Emereency Irequencies
Ffe\l sane

FCC, O7B, NASA

oDk, FIO/ULS,, Interice,
Farm Cxedit Mnin, “tate,
CIA

State, LPA, Interior
(F1sh & MiWLiEe service,
Endancered Spocies)
Intorior (Pevest Service)
USDA, Interioy

Intorinr

Interior {U.5, feolocical
Survey), Commerne (NUAA)
oormarce

. e

RO, OTF, SASA

Yeather Burear
CSBA, Gtate (AID)

)
Carmaree (Maritime Admin)

T—TZzZ—

‘h,;u
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10 INTORMATICN TECHNOLOSY AN THE NONINPORAATION SECTORS - {Cont'd)

i

A

+ r<
2000 AND;AGRICULIURE -/ (Cont 'd)

APPLICATIONS OF [0 ”O"n”lGﬁ CECHNOLL 05V

";\TI\J POT lt“._' [ ‘15\1

LOCUS OF

ENECUTIVE RESPONSIBILITY
X T

b=
.

y )
f\

"H‘ we ITS
0 T T3 planaing systens
0 Iaveatory main teqknca‘ dongstic ¥
o foreign destxwah.ow
o price end guantis [/foreca ting

o Inpit rcqulrevnc%u[(
cheaicals, cqqh%ﬁ 2
'
0 Dixgnestic and»planninq informagion
56IV.C8S f '
0 Advanced genetlc research

sceﬂ,‘cnergy,
T

segnomatzic research, data gathering

ard reduction
Congumer information systems: ngtrition,
rexail shopping
ot Jt;' cortrolled envLrcament :
soriculture (e.gs, hydroponics, "tgats”)
Q {rop é hommouxh- electimmic cxchanges

o

¢

[

Eeficiencyr ' :
Use of management sclence techniques:

Shortuge & surplus detect 1on
Price novement;
Inflation monitoring
Interindustry planning
Federal paperwork requirements
/ '
o Eéficient p'ocuctlon,
o Puslic information for p*lvate use;

o o 0o O o o o O

o Search for miragle grains, "qreen revolution":

inate valnerability

0 Bas.c econonic planaing

o Consumer surplus, fraud

i

o Search for high-yield food productimn techniques |

0 Price stablllty, nrice manlnulatlon, ev1dence

0& tl’a.taac \.lon

Exsort policy and impact on domest i markets:

! b

USOA (Econcmic Research
Sarvice), State, Export-
Import Bank

Council on Wages & Prices,
aLs (weI, CPI) ‘
National Commission on.
Paperwork; USDA

USDA (Economic Res Svc)
USDA ’

UsDA

P, Justice

USOA, NSF, State
Comrodity Putures Trading

Commission, BLS (WPI,
¢pl)

-2 —
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Lo - s

i CATIONS OF TNFCRWTIIY

2

S it sospenaitenadin

0 Stacdelest druy adninistranion, special
”arc ‘

O hurse s poporte Nothe sile o of

GooPnyiielan's Lastructions

v Rred nealthocare vid sateliite rads

bal i e |
g Aol 1“\)1

N
vanstoring of vital signs: in-hospital
and out-patients

Dter-clinic cemmuny qtion and
d12370341C assistanc

n.Ju‘Anue and rescue vehicle:
Joxmenitation, remote diagnostics,
n ”‘»o*ln, vital life signs
tion Dewren hospital centers
ad the aged, handicapced, bederidden
Enorgency networks eyxdem‘c WAL
tontrol, natural dlsdster Warning and
recovary

na
\.Jmmml.L\.-

and suicide arevention

snformation

PoLs00 contral
Sentar

: - LOKLS OF
3 ' _EXECUTIVE

‘,‘) nghzw.

L]

oOo

c O O o o

0
0
0

0 Imergency medical and psychological care;

Vleetien

FATEN)

.
l<dx ATe mAmaatlon,

s T R .
MO A et Tl

BTSN

W (Medlcare, fealth,
uﬁusources Adnin), VA,
B {PH3),. KEW (NIH),

O heditn bsurdnee clain &)

rc 3 Py A
HTPRE MW R T

' csuA
?f,.u v and coniidentiality: ,
e iuaxiz*v nd sucurity‘ Nat'l Commission on

|1L

Gl frawilent olidng: e.q., wanetensary rivacy, Justice. HEW

REITRT Y

drugs and surgery, excesslve in-hospital stays;
foar revied data files; .
Bvidence :cr nalpractice suits Justice
Roduction 0F misccrmanication with mursi 109 stadf : ' '
dealth care LLl wery; HEW (PHS), NRZH, AID, 2CO
Social wses of satellites; ' 2
Vie Of EJ]{&RLQ.CJ .,
EnCrgency response; ! S,
Out patiens and visiting nurse services HEA, VA
iflciency and resource-sharing;
Eficioncy; PCC
EUerGency response; , y L :

Spectrin requirenents
Quaiity of lLife;

Cost reduction
Enercency response
Civil disorder

HEW (Admin. on Aging),
VA

Contrel), Defense Civil

RESPCNSIBILITY

e e ]

HEW (C.nter for Disease -

Preparedness Agency, FCC,

OTP, GSAC (Federal
Preparedness Agency)
HEW (PHS)

-

o Liability problems |

-~z —

[ Sty



TABLE 11,2: INFORMATION TECRIOLOGY AND THE NOSTNFORMATION SECTORS - (Cont'd)

HEALTH AND MEDICINE - furnt'd)

A?PLICATIONQVOF INFORUATION TECHNOLOGY -

INFORMATION POLICY ISSUES

L0CUS OF
EYEUTIVE RESPONSIBILITY

o Remote medical education, preventative
raintenance, self-help threugh TV,
video, CATV, 2-way CATV

"o sutrition information and education

LiB TEST AND DIAGNOSTICS . '

o _ hutomated blood tests
o hutomated tissue and biopsy dxsqnosms
V*ra1 identification

. MnD;CAL RESEARCH
Library archives: storage & retrleval

o 3iometric data reductinn
o . National health statistics: data
gathering ¢ reduction

0 Health insurance reporting systems:
clains and settlements

o Welfare reporting systems: clains
and settlements

o Preventative maintenance;

o Lowcost health care dels VLfy,
o Uses of CATV

o Preventative maintenance

o Cos: reduction;
o Error reduction

o Mvancenent of nedical science

)

0 Paperwork burden;
o Praud reduction;
o Cost control

HEW (National Library of

USDA (Food and Nutrition
Service)

W (NTH

—vc<c—

Medicine)
HEW (NIH)

HEW (NIH)

HEW (Medicare), OSHA, 553
HEW

<
r\‘-
o
-

.
Wl iy



